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5->*fjJtl ^j.v *nl 


ujLLSUI l.v.^ I ^LjjJI jl i mil jX. 


^Jc. ^jC, 4 -v jAI^j A-ioiljJ ^—A i iLfUI Ij—A j j 5 J>J lit t 4-iaLuu 11 j | \ * > 

jAj (SjAy* £“° Cj>A^UI ji J ifl li-all Jut jjfi. £jj-A A^.1 J-A jl 

^ I r <L1_L La <1 ituJA ^ llni^fljjj ^ aIt jjlrt 1 a j-o <C1 i n a Jjllaj <j| 

J-3j •* *lj 6 »1 I JjC. Jjul LlJj ^Jr. Cj i "kUiti Jjl Jj «ol "k Iruti <j| . . 1 11 I jL A 

Jjj Laj ^ j riillj ^j-lc < ^ jAIj <£-o I m un dlljJ i I J_$J £-jLj-1 I j_lc. ^jLa]I jjuJhjli 

jj-* v _J-A > J * ljV I j^i UI <Jj I J-!Li j ifl iji u LS J—Aj j J ia! I OI-fl^L_=w Ij i tiV I vZi V1 q * 

4 ij a t -0 ^* <5^lj <-* * 4-l^u i.i II ^jjlJuVI i^JIj 

l(j A % ^il I ^J-A I^U^J Jjyuxu ^aJI 4 jlJa1Ij <jLa»ajuj <111 yk AjlL i u j-oj 

,6joS JjLjJ.1 6J-A JjLjj ^^lll £_^Jjil CuLS jjj . JjA*kll Jafi. jajll /> 

$ 

L$_Jj Oj-L_jJ <<1 < A \ A V y Ufllj {£jlaj JSulu ^l£ll p L a If. LjjJjLu I 6j.il I Sjifl 

I JlA IIjJjLrJ p Lj-laJ I p Laifc ^jU j I (j^J < L$-iA Cjj^Aj <x6^Ll*jV I j-i£j <j-o^LujV I Jjjil f t jAa > 

<Liiu ^dll JaiiaJI ji Ij^j « v lllau 111 <^£jj^_^lj ^jLLuu^jj <- 1 ^=»LJI ^AjIjJqj 

jjlVi a ^jLaaVI <i| JjLll j I ^jLajI jj ) U t ft {ja ^Lj_»_A ^ i‘i!\ ^jJ I laou* ill cjLjJ^JI IjJb 

jj-aj a Cmu* J L^jl A llUi! Ij ^JajlII p L>ji ftllj .jjVl j-A ljjb_j ^jL^lA 

. I ^ ja a AI jjjLj l_LA 

t Ij—aJjj V (jjj—II <sj “vll j—£. (Lo}L^ (_gj * < t SU m V I CjVLLo Ij—&J 

oi^Afafli Qi ii jj-o ^-^1 I j-A I i u i^j « 6 J La l j.% 1 1 V p^^JI tJ-Aj 

0 

^Lja-A Laj <^.^^11 II* jjLLi (jS) [A - i < T —^ r j 11 fl^LuV I ciV Lfl-aJ 

f p 

<j] UJ>^I JUi ul * jA>?JI ^ 


/; 



I ftti.-k.il . £ \ i X __a. ( I O V Lfl-cJ Sj-Sklj jJhj_=k ^JlftJI J-A \jif- Laajj 

6^^jJ I . <lK I j "■Qi I <Lo LiJ I 4-j^lo-J I ^jC. i_j LiU I I j_A jij J Jjj 5Jj_a-a ^j£. I j_A 

■ > _AJjjL f> (JjLiaJ I v_jjix*i| ^_yL\ 6 ACk Ij 


jJjfc I ^Jbj Jj IJ l * A j a 1 i * <a 11 q Ij jjj 1 a & j ~k I liJ ~ i A -.Q 3 1 i»'i% I : l^j] l3j 

. [\» < V _a. f ^-u-a^L-uVI kliVlioj jJI ... <tu*ill 

IjlA ^j_u ^LLlI»j , J^aJU jSlflJL |\^~ii7iflLla lojjj * jL^ <LpiJ I J_A I ,jj Jja. I Jii ^Jj 

IJu JSoi^jlifl jj iAJJ jJjb . 4 ... o > j^o VI Lj I j I ... ^y_»LJ i &J |j .naLi^jl I ^ il I (j-H3 


Vj —■ u ft 1J V J—a^l^l j-Aj_=JI ^| (Jjj-1 ^ ^ ViJ V (_$j—II J-=k(jll j_Aj^JL 3j-£L5]Ij 

IjlL* ^o illllAj * 3 j^? ul O* Xj L^ Vj J j-^? ijl Xj Xj ^J ^ \ » 

. £ \ X — \ \ 1 ^ ^ < j) t lo^LluV I oV Ls-aJ ill]j jii^f 

I JJh 1 — 4 __oj IJ <IL* <jU Jj_flJI Jyij < | jj ^ll jjj j^xu IjJh »._ilX *k > (Jjh 

■ t^Li_uV Ij <6j^-2kV Ij <-la kl I cJjjVI <.h"*Vi*i 4jV j-l-^ 15 (Jjlij <j^J f5j£jaJl^j VjLu 

e (jj-u '. LLAa ^y_u jj j ■ Aj -s. \ ^Jbj * 6 jjj i.AJ L g LaLlI I jjj .cJJj I Loj < u.A LI 

. J-l^jjJ I e_JI« ^_yo <H i .an J JjlLL I I jl 1^11 Lfl t Jj ^| I jj J 

Vl lj>:i La£ ^ Ijl jlJ^l ^ Vi r >^JI Jai 

CH 1 

6jJ_5j 6JjUlJjJ lillj ^LfLoL 5 j -a.| JL5 I a\w rLil Cj, \ M jj I k^L=J I J j 111 1 ^ aX -vl 

I. af ljj| i— a l~i^> V lju-Aj .^NX — NX * X 11 4^1 .-4-0VI oVLo-a] I ...^JJI 

. (<—*) OjJ-^k i_iij ,u (l) I^ I lX 1 V Ij-A (j Lfl ^ 1^ oa lj| tjl ^2>c. u t j ^ l I Ij-A ^y-fl 


(Sj_=klj jj j I Sj^aII — I ^j£~ 4—ajjj-a. jl j_^.| j i \ ^J| Jjfi SjiiJI 6JJb I ^4-LI 

• JjLjII I ^ >A L«u] J^lj 

— t; LlflJ I i -k I JJ-gjj <6jl-0 ^y-l| 5-5 LUI tJ-Jj •%■ i <L_1_1 1 ^q|j 5_5l_La ^yJI 6jjjl "kl^j 

,'^^JLljiV I 6 I JJJ Lo Jlo ^y_fl I jjb J^k I 

Ij^~. V U JjA. j UAi ^y-LTk. ^ 1 o~ -k I ^<0 La <j 1 ~k Ij-u <U! 4 _ 5 j 5 j ^ I j j a. i ^xuaJ I I 

^Jl ... j I Vj -LaJ £LcJL=kl Vj 3-°-^ U^j-^ ^ Jl^ 3 ^ 1 j >~ 1 J ^ (5*^1 jlj 

. ^ N i < X _2k < i \ fl^LuiV I oV Li-oJ 


/? 



c > > _ _ , , n( 4 i 

t>® j 1 i>» -^j <<^_>-=. (>» V ^jJl t^^Jl ,_^>jjOj 

t _ 

£-0 v^^illLj ^LLa IjJj-^J «UiLH>^lj ij$JJ>JI (> ^ ^ 0-a>*-aj J^Lk 

<j-o ^!li£i 4J ^jL*-slj 4» aj jj| IjJLijj — Uj-iiiLc, ^llI 4 »^l*J| 4 l^ j^| 

[ W o-< T-*]<£^ 

^_A Ci*4« 1 1 <jj-AL1=JI 4-£j_^JI jjl ^j\\ I n fl A j^-i-JwiJ I J-oLlJI J}L_a. ^j-a ^ j A a n jLii.1 J Jj 

<J I ■ _* * j La Laj i 4 ■ ..a 1 ^1 uaJ I ^A 6^j- 4 LLa jjl I O til Lj_ 4 La_i |j < 4^^-vl | [_j, 

j_^,] j_l_ljl!j j| <_j^JoJ 1 Cj Laji* a. i Jjj j)l <<i*iV I (j I (j-o 6 j-LTkV I I j_A <jll^ Jj j_fl_ij Jjj 

I <JjV I OjL^ ^jlj < Li_flj 4/> bj ua] J-A. ^Jh jl Lk-aL^JI Loir. (Jaaj <Jj « <a_J I CjLli-zJ I ^j | 

(J-aJ Cj( i *A Lj jJW ^j-jLj 4 K’mn (jl Vj V ^aJoLJI ^.L^JVI Ij-A <j| L^JaLuu 

. CjI > I ^kjic. 4 j-uIjJ ^yA 4 . i u &*> J fl n > 1 (jl J-*-> VI 4 jLi ^L^JVI IAa (jj ... 4 ojALij <JjL*_a 

„ * 

.jLl L-oj JSjjj 


olS^JI (ja 4 tflfl Ijj ^i-uaJI (jl :^j_lLIS ^m^i) AJuStlj 4fi^cw ^ j i^Hi jilj 

. [ \ A < Y ij^jjxa^L-uV I cjV lie] < __jA IjtV I L_u (jjU I jji (J^aI I ... <j I j jxj 

<j| ^ tin ill JL5 ^>1^11 fit j| , \ i I p-L. jL AK (Sj-ilaJI) bj^A LlAj| o^j-laj 

ij^tULi JJ^ *±Jlill JjKil J J^J 0^° cr* ^ * 4 * > ll Uj^ u' JLH*^ ^ 

Cj V Li—oj ... 1 Ifl ml 4 Kj -v jJL^ I Lfi^LcI i*Ij " * 4_a IjjJ L LjLtA b j-SlU I 4_a^j 

I j-A jJiLo — 6^&iaJI Ij^^jl iS • “ j ‘ ^ * .' J^i} ■ [ ' ^ L^= ' ^ f ^11 a^LwiV I 

.jAj uaj jJLaj jII fjC. ^*j^aJli ^.L^jVI jl Jii^lll <JjL^-a jlj^JI 


JeaLaJ I --k i La Li Ijl^jj ^ 4 ^j_aJ I ^,. lf j CjLljJI j*> (j aAjLi j j^Aill ^ LlaJt 

JtALsJI ajj3 ^1 ^ (SjjJilil >f-c.) CjL^j_=JI OfljLi L^J n . "i a 6jlj l# A-l1! 

. £ \ ^ i_y^ f Y _^. i J j \ ia^vLa-uV I oV lioJ 


^ a c 

<J fliilj i4 A tfl^l 1 ^Jc iJj_aJLa ^j-A Lajj L^_aUo Jj^L_uJI |\ t tt^.11 ^1 J^-a tllllA ^jl jJj 

Jljl lj| |i.j] ^1 (_jul J Lixll 4*k 4i^nll I till j Ifi^kJLo JjSLjJI «„>3t 14^11 ^>-3^11 Ij-A 


^5 ^ # Hi S#«^^ 

Jj-a I n 4Ti I (j~ i i» La l 4^^ \ a fl I I i wTi l_a^j I ^j-a 4-j-u La_i Lax. 4 ■.. |j 1 jmi V I 


<^Luj ^c. <^j.^.*Lf> ?tfl aj ^lil 4-ijLlviI <-k, fli^ill <j^Luj ^_Aj ip^-uj jju I 

$ p 

4-Jjl La 4~i mLaa (jl V I—a^ V ^aXj IJ-Aj fj-^l p^-j-I< (jfi- 

,[X\ <V -a. < j^ULa^LuuV I oV LiaJ .. J-2k. Ij O-AJ 


7J? 



<j| Jj-aJ! L-j Jj * ^ a } a I , l^-jh <■ la i * 4 i I \i a "k Lu I ^£.j-j 3 1 IjjI Jjjj V 

jxlxl I j Lfl] ?k a I t L^_juuj Jj I O U_«L=JI XiajoJI ^lx jl ^-ic <o*iljJ jJ^Jn il 

_jSjf % p 

. <_» Ja. jj^l Cj Lc^-a j-L I 6 JJb < U-u I j J tlj «<aa^j 

I jLic.1 <-l!u J <JjA-o <JjJail 6 j A jjl Ja. I jj^-aoj (J_A — lfi£ ^ 1 i «i-*k V La «(jjj^ * 4< ^ 

jj-o LojjAj pL^jaJI JjI ^Jc, JJj IjJb ^jU Laj.$^I1 f- Ljj_aJ I ^aG 3 IJ <^la*ll J^ioll j^Jc. 

t dlj <£^AJ J l AAfc I <J^jA. ^ lo^^A. <£jaJIJ < j a 1 K jX L-uaV I I^Usilil jJjAj . <UI 

oV Li—a j dUj j_i_c. Vj ^.Jh Cj l£ jaJ Ij < <JlL1 I ‘GSLuuj 4 a 1 a "wll d *Cj ^ ~ - l fl-K 

• £ X N < N —a, t j > lo^LluV I 

$ 

LT* l _ r ^ U5^ (jl VJ jjjii-JI L JjjJj V ja-fj] pLaJc jjAajj 

j 1 a~i r. I 4 ^ja. - I 4 J <UI jLx J La. ^ L-uaV La < J^-iaaj 4_»_a dj^ I • >~ Q j 1511 I 

. £XX < X a < 3 1 i^LuiVI oVLaloJ jj UI 33 ^m 

.[xr iX a I oVlLa] <jU ^ aJ^*\ s atoj jil iJj 

<LmjU^J jjLaj < ^1 m I jk. 6 J lax. (JAJU (j I jjU <ill 

d < tl ^ a| ^jlA, <£VX 1 X —A I I JL4^LyiV 1 oV L S - aj L^J — <jI a . U j i — 6 ^5kjJ_J Cujjj m 
J-CLi VI 5 ^J V dljj Jjl 'Jjh J JaflAa <aLua| jhi >11 <JJjluLo L^-Ajia JiIaIII jl ^JaJI 

. <Ll a\ jl <111 

I jjb Jjl^l iwiVJJ I I J—A Jaa caj . il a u’i J-A <ojJaJ I ^.jIaJI j^Ioj pjj-o 

^ V ^k| ^u^alU 3-?’^'^ ^3 ft i t i a ll Jljjl ^u-alllj <3j^l5 <jdl^I 

. Jljjj iJIj 31 f^J — ^ 

. £V 0 ^ A n » l IjJ t [__j*i-aJJ I ^ t Jj jJ I 3 ^ ^ *«iU j 3 | ‘ uLfLy a>, l J ^ 

Ajia »1 rtlr Jjloj JlaJ Jj . ^ flhAj , JjLilll <ib^Jo ^j\ J^_aJI jIj£j (J-aj V (oil 

J 

^lc. .»._a 1*14.j j-oVI 3 J-® ^ LajulJI jjx Lu a>j 1 j\r 3j" ^fl # 1 ^ Jc 1^ 1^3 ^ La jjJI 
^JLaa 3 ^ * <A J JU>U <Joj-oj <A_t-o^j ^ l AjuuI I jj£J J_aJ JLa 

5 « 

Ijjbj <4a I j J^o LcIajuj Jou^j <jl yLiA i <j 1 "k \ LJJ L^J ^_LaJL (J oJ I < iKJl <A jaII <ju L^ajj <111 
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• > s ( (1 ^ 

I Cj^ > Lo |X-U i Laj I j,—C.j *dJI ,jl ^)L^ ^xSLaJ I ^ 1 i ti A I . ., 

La J U J L_A La p Ijj LL jlu a^La VjJj < I ^ a r. t»j_A I jJ I <j ~»1.1 ^ I * .r , | L, 

[ \ * A < N < ^jjj-a^L^jVI oV He] .. >( JLi^ 

• I JLaj 

. ^ \ AX i X _ 2 w] 4_ia I £ Lutil L ^ j!ll I Q'xi La ^Jc. <j 1 -^.u-u <U I ^ I 

p 1 J i ft j ««JLj_iIi j-La jLxxuVl <-a_^jj (_£.U lj LajJjI {jx j I |Jj_i . j L^j 

^ > <»*>t Ij p I J_J I < iiAfl (jLa i^jJeajJI *il I t jJc. CjJJjJ LL LL 4 j Hj) | I aaj K a-lA iHa 

kjftl^iI <_21 —ljj ^j]I 1 »j t a 11 I J_jL i-a ^-a^l^JI I £-»^aj j^-ft OjSi iij 

La_a t (j ^Lij L LUI Jin LS i Lflj ‘ £ ‘ * ^ I QJ%j ^jjSLI * 4 jj Lall 

— ^.aJaII j-iSLLlU p^juIi (J^ ^ Li A **k j jjJj jf. J >j <£> jJaJ I ^LlL) jfcJ_i uL^t <j_iajfc| ^ » J_S 
^J-L (J^Lk ^jXt Jjifilll Jjl ^jjl Jjju^ntl I J^-J cluijSI I j] ijLlc-VL jJ Jjlijjh LaJbj 

:j_ij|j ^4^.1 Lajj f<iLkj ^Luj <jL_uu <iiI £tJj ... L=^lj_uJIIj p LyilK 
luail) p Ijj ija 4illj 
<Iil OjC' . J 


75 





plt-H 


^ ^jjVl 4 -^Lx^j ujj-iJI ^ «L^aUw) Llj-=x I LT^ £, J ^ 11 " 1 " 1 

4Ji£.j-i-u ^y_fl ij a ju£. J*S i7i t ^6 J-C. L-a 1 I ^J jp.i.u V 1 jj a J Li x_SjJLj Lo j| inrJ I ^ S y | 

CjIjLiJI j—LC. ^JjlII JLa^a Jft La ^1 4—a_a Jg_S ^jll ^y-lj 6 jjJojj <La_=xj^j 

4*1 Aft ~x L — JjjJLl jxJ Jjl “ JjLj jXJ-±J I LaJJU Lj ^j,7i»lf (jjA]l ^ya 6j-tkV I JjumxftLJ I 

# # 

Ifl-fljAJ I 6jj «^11 ^y-Lj Lii ^yJc. LjL i I \n-i Tift ^ I Jj^j Jj-a 6 jgA] I ^jLlI 4_> j .t, .1 1 

Jj — J^yj J-*J I Lij_ii ^y-fl ^p^-i La I I Lu e_D I *\ * * J^yj lj-=Xj f 1 I (jA « I LbjJ flj ^i] IJ < I 

Qtitl — ^J-o Ij^, —tun 4_ujjJ I 6 j 1 aA -xf I jjj p LJaj I jAoj — ^ L. 4 ^j_i 4j_a}L_uV I LLo I ^yij 
^y_fl JtUJl 6 L_=J I jLu C j u <j I Ljjj] J ft A <6J-£, ^jjj-fl 4iJfc j-a (_£ jJ lj — La Ia.I.' . y-» | 
i a ~ ft i ^j A il I J-C. Lfi_o OjSL Li ( \ \ t A . i j 1 j | L=wjJLi-u lj Lxlcj I —ft Llj^ 1 « 11 

g \ i-uV lj 6 J LilxuV lj 6 J-A1 ajxI I J^L^, jj-° ^y 1 11 ii f I Lfl-U L. ^jftj f J *01 j^y-fl 4^ji juaJL Li 

£ *= 

J—:x L=k VI LAj i ^/j « I—^_i j_aj ^yllJ I LajV I ^yJ | — \ i-n ft ’ll I f ■! ULjj — ^ J | La j-Aj 

^yJL*JI I Lh 1 — ^ C'-^ h ‘ L f^l L “l—LA jjJj CjJ| ^yjllj « J UQJ JJ£. jl 

l^-flti^aj LajLjI L-% a i ^jJLjl ^y_fl L£jil jx uftlL 4 _lA ^JLU ■ * I ...^"11 ^Jf — ^jjLaJf Lij^j 
4-i£. y yj-& y ^a ^y_L ^ii V Ljjh oVjiaj p LjV 1^5 (jiiii l l ^jc. LLij u^ V ^JjLa 

Ij-^J ^_j-uu_a jl Jj-y* (£ I UL5^J L iflj La L| <J_jA_a 1/^ V 0"X.1 -1-^a | < <_i_i_Lfl_=*. 

1^ i a tlJl^fi V ^ylJ I 4 i a\ j -J I S^jljJI <uii la \fl _^=xV f 1 \\\ > 6jrxfl 11 ^ i ujlj <LlLj ^ I 

.j^LJll J ir.xiJ.f 

I<iJL^lx-u I ^ jJ I (jjft lAlIj LiJjI JiiLLI t_>L^j I s—ftj^a ^yj| Jj-aV jjkiiif 1 ftlfj £xa JLfl 

L xox jj.-x.ft m I j A J-lJjJ I •CL |j <jLfiJjftj Oil l_j LLJ I Ll$J SiC. (JZj~ 1 n La£j 

< i uii a jj£. di-A L <i-Afl J 4 i.cftift A. i (j£j t O Lig a Lj jjft La-fl^ Lj <jJUf Ij p L jgftj I J La 

I jlII ^xjujI >_fl u t Lo£ ^yj^jLJI f -1 iA all oLjgiJI Jl -xftj ^jl i7n t .iL^ ^yJLJI 
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y 1 -u L rw . 1 ■> I_» 1 I J_A jL I J (_J^-> • J ^-A J)-o 1 i f. If I jLfi i LJ > . m U LJ L^. 4 j 

La J jlA 4 ftllr>l 1^ «Li_*_i-«aJ I oLc.I iyt- <jL^VI <JjU^-a Jj 

j-LAjI ^jjl ya '. .\ i* ill JI v_u^JaJ I J j ft~i .ill I ^J3 4_JJ J-i-oj-Lj Jj I J-aLi Loj jV I pJ*J I <lJI 

<jL^.yi t_i^JLj <jjl A HI CiLLj uLwili LSI Ijjj < C pJ-JI <jLj^-o ^^-A Loj 

^JL*j <j| Vj pjj ^A_J 6 j-=k»uuj p j-jL-s < 51^ j-fl o* o^j-* jj c Lh* Cy* ^j-L. 

y ^ x%\ aVI I j-A << jL J UU j ^u. uj Jjj^JI I j-A v— ft < II *-u > ,j 1 Lj-ol jJS 

«-u$JV I AjJ-U I p^I -v "t iui lj SjLljJI yA Lc_jj J AJ «U J^LuVI ^jl J-c*. ^Jj 4 illajJJ Cj I j i » u ft J1 
c 1 aLlII jlc. 4 -oj^ ia jj j-fl-> ^ jJIJ t 6jjj 3^ LLr.jj <L> Jj La_i V | ^_i_uj_jj j3*-* j 3^ JLlLcL 
JkLi . XA) ^ *A*Ldl ojLc- j* *IJI UiJ ^LJl 4 _aLc.j p I In m >11 La£. 6j£. (J-^. 

.(jx^ll . ^ ^ <sjz~~i J* 


< iJu Lix.^juaj-a jjLS ftLla ^ flJji I jjj J^ALJ JjU"> < nl ££^rL| 4 * "^L yaj 

■ *H» 1 j L^» 1 ^ i/aI L 4 J J LS Lo_^j p |j ■ “ 1 ^ lr- < ilijJ Ij < k aJjlI I p IjV I ,J^J <JLaL^ 

U*i idiAt 


U> 


ilj 


Jj jui j^j I J_aj 4 J j LaJ ^_jJ ! O Luj LlIjV I Cj^ L ^ *~‘ 

jAaJJU j 1 3 I A JI <- 0 L^JI J^lj_ll o SjsJj Oa 3 LS -cijJtll J;l jjIj jjl 

^ij 1 Kj*» Ki a plilI j_a.VIj pJbVI oL jjJclIJI uI uJ-^-H 1 - 1 

^Lfl La l^al -U£.J I ^"*\j-v oLuJ_=JI ^JAaj t >fl ill pjc. |J_l_o l^la >_ 1 1 fl11 

^-a tlLIj ^jSLaj < I * 1 J ft j I ^ J ‘ “ jial Ijj jl J^LJI Ijjb JJU LgJfc LzkJ L 3 I 3^ A 1 

L% pjjjf u^.tij 1 1 Ij -<Aflj | <j^JoaJI ^Jbj < q. L^A 1 1 ^u5L«JIj Lj_jl^a j| Ljjuflj-a 

d^Luij I j i\x/i ^yt La LolJI 1 V 4UI ^jj 5^ *zJI < GJ^-&a \ ^^*-0 

duLi^lj t Lj-lr. CuA a uI 6 Jj^Ij 4 >jU‘.lI 6 jjb Cuif I -LAj t I 4 J ^ -lAI ijll JjLlLI V L^J < mfl M 
LIa j_j-Aj 'Chaos" Lj_j — Luj_£u jl >tiV»VIj ^L^ill jj-iJI 

^J| ^.tA fl"i -ulkll dlLujVI 4 jjLa ^^SjJ I J 1 ft 1 ^*111 lj _lLJI LaLjJLaj 0*41 J 

LJa-^V jA r^^LAJIj t ^l % >V I LaLu-o-i Lojjj ^ 1 jloAJIj iil^L_^JI 



Ajj-U *C ..iiV I 4 j'Kf i jjjjj-aLaJ,lj ykj±c.j Jjjj ^yjX-aLaJI * LoLJI ^jjh lx=«.lj ( *) 

. Cl OAn l O^jjJV ^jSLflJI jllLuVI ^J^i.I V1 fl~I T . • 0 yt — i AjaaJ I 

^j^il -j Lfic _>j-a.i ji ^o-ji IjJj < disorder I JjLu jy-*- * jl Jj-«i (**) 

(j^-«Jjl1I 1 <ftKli fijjb jl jLicL 
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L£ IjJb jjl V] — 4 t m L ju J I oLujVI Jj-t.ii . 1 IJJ jja 4jfoLsJ I a) I 

<J I (jLj 4-Qj LuaaJ 1 *l1q_» I s _^i -0 ^Jc p llj jSlft i 4j I J |JaJI (j\ ($\ ~ 6JjlaS| La ^Jj 6 1 \*-£t . ,^~ a , 

( j __ * 

^ I lAfl [ 3 C ^t-uaj nii'i <jlj 1$ jjl I nIf 4juij LaJcu L^jLu 4 _l 1 jj A L", 

S^lol ^Jc. t—ijjfljj I ^Jc. 6 j_LaJ I ^L-ulVI jtlaj J;! jj-o cs-Ub <ajjUI ^Ijll) a --v 3 '. 1 .1 l^l 

«L_»_^JV I 01^ J ftl1 p^ •% Lu»l fj-a Jj^I I j ^ aJ I Jj-o a ^ 1 f 6 J-C. 1 t *i l 6 1 i ^ 11 ^ ^6 J-> J a- 4. i r I .\ A 
1^ La ^jlj) ittill t^jjLaJI 4 n J I 6JJh 6 jltjj I jLaC.1) 4 Ijjj jjjJqjj pLojI L A , ]j 

.Martyin Carrutbers jj *± L° idJaS j-ijj t£-UI ji 

^L^V I I -UC. V flflj jj I l «tij pj JL^J . J JjLj JJL.A A-4.11 £ ljJ-0 Lj IJ I jJaJ 

Ij 6jL-U.TW JLiujj Loj jj 4 JjIjVI Ljlj_^l JjLfl Lo£ 41 $ vj 11 — jl — Jj£. 

Ijj£ aI$j V 4j I Uljj^o Jjji iV>jl Cj^aJ I LaJJj <JjIaj Jj LaJ 4 jL^V I <]jl -k a I j-t^ 

4-o Loj-A I j£jJJ Lqj|j 4 JAJ i-ujjjl LaJ I J^Jj d hi m l I jl ^j\a A Lft] I <JLU L 

6 Lstjl j dllj JjUJ ji ^Jbj 4 <1 1 i.uVI SjIjLj aH^UI 4 JJcJI 

u-fcfl^lf IJ 4 J ji~h "n 4j| V| “ JjLjV I i ^yc ^ Jmll 4^fij-a ( j£. 4Xa ji-o { ^S I 4fl i^ax,j — 

— ^JaJ I 4-la I ^1. ^j|j — i_S l^^tV I J-a- ^J| Oft 1 1 n I La j_jlc 4 ^x.j^^aj ^-oV I v^J5 Jj 
I j^ft -w LaK pLeixJI jjLjj < l^jJ I ^-Ic. ^j^JI ^ 1 inil ^J-a_»j 4_a^Jcj ^j L u jV 1 4_fl^_si_a Ljj, 

4j| J_a» jjJI IaAjIj 4 4 flllnl. I 4 ft a. ft "J I \ii Jjlj I j I ofjJLa* cJLjj ^_lc 6j-U-y 

4-'4,i.l'^J I ^ I j-tlf I j I ^jJu Lil I [£ 4ij ,a.<JJ 4 .aj ■ ^.11 I ^jLj c-» I CiL l^j jj-fl 

.4ijAil LaIjJ^j k_fl jjJkl I v-JLuVl ^j-a 6J^klj {J Ji l^-lt i^kLJI 

jIxliL 4~.Xjis e_ftl^il IfbLw jLS ^jJI 4-aJp^ClLI ^l^aVl jjjjJI Lujlfl j-y jjlfl 
. 4 J 4j[_jJb jl L^iA-4A < v*La 1 a If. jjj JUb J^a ^^Aai jlru 44 V lj CilatAi-oJl LLjj IjL^lj tlllxt 

(j 1 A yj ^11 JaL-ujI J t" Jtj v-jJjlLfl 4~ * ^ J ~ « pjlillj LUI ujft ^ yla ^C. iu J-aJ I 

j_lC I Llil 4 1 1 ail L jJ-ft V I jjJc. — 4 \ * 4^yl I O Lc.j—<-«=^l i 1 "k »^i I ^j-a j a. -y-l I 

La-o ^»c^J I illljj VUkl^l L^I^Tn ^iJ I uJJj 1 d ajaa »n a ^all pl"y lU^/nllj — ~v~l I 

^jLjJI ^jjJlII ^jLiU jk^LJI lr>j xjj juL la 1 d II L>JJ 4jj ^j-a 4^j^jl 1 I <7i* ji 41c. c-ijJU 

* 

. 4j jJj jkUl 6jJ^k. P I jUI p VjJb cil^jJul Lft J d " 1 “ a 


Cijl.a Jjljjj 4 jjISJ ^-uUfciI 1 CiLljk~ii ill — JJ.t-.~U j. & ft ~ JI jjic ^ 1U.J ^ \ U~ ■ n t ^4=) 

. <aj JjJ I **- j 11 JillLl A t iJ ~ * La iJjJj I — 6^-uV I ^il5>ai ^L.ali u £j* ■ -* ^AAAjJ 
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t a -kj ^_i AA Aj-ta p A-J I j-A 4-aJ^.jll L ^llll jjli ^£j^kV I <t > -v I‘t 11 /^_aj «Ll^. L J^-a till j 

jLiJJVI a^JI Lo-ijj A j a f (g J_a ( j_lc xjLxAaJ I ^ p La-Ill I ^ ^ 1* II 4..i--k. i j u 4_Ic. O-S^-C. 

* t p 

^-A J^-jaJIj ^AaJ I J Vi II 4 -l^LJI 4"i i.u\j Jj 4_Aauiiil 4 xi^o LaJ I 4*i .lij IjJ V. i A Q H i "k I 1 a^ jKi 
f x5l La 4 jIj ,^ll 4 4^ <-r> La La_i (jjjAxJLi < ^ 1 ^ Li.i^i^l I <^J il I 4_il^Jij 11 i a -k 

<-a_ rv ^J I J)ltfll 1 a nVi.a Lfl U8 jali.m I J^o] I <G La^jj 6jj^L -a_> ^ jJ lj ~ I IxA 
^i/V\ ilJ I 4.jt^kC V VI — JL=JU I j_A ^_fl Aju A^jLjJ I J HI I 6 jJ*S I Til I 6 Aj-fl-^. ^X.j (^aII LlILj 

( j-j I jJ I {^A~k 1 I ^yc — 4j 1 -k IthTi fjs** i ^-ic ij: 4 Infl^k t ^X.j ' 1 >Li^J I ^ AiAai 

Cxixflj 4 tail! I <j>% 1^1 L ^51 {j I I i—i I In AAA I aIj . jJ-*—fl La ^JUJ 6 AC. Lflj £ I jA p L^jV 4_i Lfl_xJ I 
/. .1 nT.l I j l^j ^A Jj iK i1ji 4 i ii i ii^l I jjAju Ct-a ^kjJ I au Xflj < ^Jo Li- i— uJa ^jC. 

t 4 ^ f t s 

1 iiuii LJLc. 4 > m^h I IjLuj 1 fl vfl Cxi 1 1 I 4 talill ^L^-jV j^^Alil cUj (jC. LaAju Cm IS Ij 

1( ^ILxJI ^jlkJ.1 Lf lc. Lailj Lli ijb. 

„ „ „ * 

p^-=JI -x ^Jl vllJj CxL^jj <Jjjia 4 iturt 4lltf LaHia 4jUL o \% \ i ulj 

Loj <4 i ail! I Ci lx v j- i^> jX I ^-ALj L-ii^xlU — ^L-oVI I S^j^Lc — ^=k^oII 4 ■> (^aII 

lAj a 4. L~k j 9 ^L^aJ I ^ \fll 1 L i tAl Ij jJjXJuJ 1 \ ^ l"i ~k i La_a I i i mi {J-ilflJ I VI OJ- 2 k j 

i^. -n. t L$_UjJU <LilaX.j ^jxiLljjVI J^Vf 4-_Ll j_C 6 IjIxU |\ I 1 ^ K Jj Cj L^k 1 

Jjj j5 CjJ-^j La^ <>—fl iAi-> ^Jj ^J^La.1 (_£| ^ ‘*> 1L (_^Lxj *LojLx-a 6 JiJf. Jo-iIjjual 

.jkj] ^j-i X=k | 4 jlLu V ^-iial L (_^jJI (JLa£ll Xrk ^J| ‘U-oJU ^_j I^jl5 V I <JjL=kjo l niAa I ^ -v 

4—a A-fl-J J^L^. J^-a (jjj_^.^Ll SajLLII I iJ-ajj < J i flliu I J_5 4 jJ A ft .*i f. I I *i AJI 

(j } i 7 i i 'k . > —t aJ I (jV I ^ L-^a- 4 _La 6 UJI i a. xl I 5^j_aj ^_a — I — v—fl i^a 11 

,6^yl£.J J La-11 IxA 4 _l1jaU 4i^l-ll p Lij ^_fl L)l 

Jl <Jllj 

a! 1 JjlC' . J.l 

Y * * 0 ^JLAUXUJ ^ JJ^A 


A_y_abul_magd@hotmail.com 
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(Q^>.j_LU jJ ./>' 


,jJI Alii ^uU 

AjIjS ^ 4JJI J^L 

jjiJI 4 i—>LJS!I ^jV Js^I Olj_«JLj| ,jii- ji ^> — 

. N^N Jt> j'illj Olj^—Jl jl?- ^ Ojj£a=j j J ' 8 y*^J '-*W 9 aJUI 0j^Jb 


(oL>“- Jj 


.(^iijjj . \oIjaIJI ^ liU Ij^l Js^> — 


I > ^ a - i 


. (uiujjj . \ • ^) ' Jj^-s 8 ^ \jjr~i (*^' JP ~ 


I D - »l H I , - J 


.(g-aJI . i\) Oj&U fc-ljli (*^i <jJ^ 8 ^ IjJ--J ^ji - 

.(J-all. 1^) 


t t * a ' * at 


.(oj<<•.»!I. r.) ^ jJW' u, ^ ij j~> Ji f 


> , a »*' a t - - 


.(oLai . oT) ^ J>tJI *ii ^ ^ ^j UjU 'fy - 

it . , - ... . / .C -- - 3 . o * - J ' . / - >J - 3 -- 

. (j. X) ^ ^jj 8 j* W (t^j 8 *-UlJl lj v JaiJ (tis' — 


^oluil 4i]| ^jXua 


2 / 



1 a lfl J J^U j^a •LlIc. Qj^ La 'la+AJ I jl j-tliLi-ll ^1x11 cJAj Lbj_i£.j CjLVI aj_A Qa m-k 

6 SjLiC * ( Ll^J I 4 _»L^_j ^_fiJj-i, I aj£l Ls lju£j i L_J Li^J I I 1 _A Jja 4_lL. ^jJLa LI 

VI jl^JL Jl a i V ^ fl ^ ^Ixl I JLa_a <-ij i 7i til 4-JI cXt^J La-a ^JL jJ I 1 La Lai 4Jljj 

j^-aj V I s> J^J O lj-^—a Jja < L_i_fl Laj LJj-^. jl al I dll j jj^J I a j fi <7# 6 L^-fl -k ^ Lti^jj-Sk J 

fi 

. Jjj ai J Ij JjjjJl I Cj I Jj=k.^_i V | Lj^Aj 1 A j < ^ -w 

p p * f 

Jjl 4_i-alxJI JoLtjjjSLl ^jUxLaa J3 jl ^jLljl J^LA. ~* LiaA^a «x5j — CilrA~kV La^ 

^ixJ I jjj ^"» 4 i t * fl llLo (j;\ SjjLua-a jj> — jjJ J L=»j ^^*i a j — «=• I a l i il jjjj J^a 

<J V Jj La.la.| Luaj (jAa til < L_i_fi Jl$ mi’u nj ^ jJ I ^ Ixl I jjlc. I Vj — -U-a.-Mj { jl j_> jJ lj 

£-a Jill Lojjj <<j <J V j-Al Jljj Jl—^-a lj—A Jjl ^jxJj — j_=kV I i> 5^LLu-a 

^Jal Cii 4 fii ^gjjL a j til lj jl^jju <J JLa-o ^ j\ yMit o J A-k I <Jl5 La 

J Lkjj jxlxl I J L=kj jj_u Lfl}L*j I Laj IJ Jj_mjj jJjll I Jj-a 4^aj 1V Y • • 1 I J A£. 

Jjl ■ ■* ‘^11 <j-aj r jxlxl I ^J| ^CJj J 1 SlUL Jjj *iljj JjLajV I JjJfiJ Sjjj-t-sJL * l*H .. . 

* 

^ 111 I III j i i uiu jlc. ^JrA\l I Cjl ^ a.j i—fi^LL^.V I aj <Ti\ a jj L I j j V | jjjjJI I j_>j_u J^j 

■.. J a\ ( 4 .,. j I *l i.uV I J^JLij i < mjfll I i^j. 1^1 I ^_fl Ja L&JV I CjV V J J i i u.A~ jXc j ( 

Ji.xJ I jkijjI S ^ > -L> 6 L-X-a La X * • i jjjlS I Y* ja. I j-4Li ^_i-»jJ5 ^ fl"k i^l I a Jj/if 

<6 J i All I 1 L^j tiLuAJJ jjl e^Jll (j-L I J^j-a uL u iV (j JlxJI j_joj Lali 

jjJU J I 1^ jfl Jj-Aj jT/ijV 6jJ ^ Ju 6 jLc J^a 0^1 J ^ J-^.1 V IjJ-^Lfl 

, I Uj^i ^ I * 1 1 < 

# # # t f 

4-xfllj {jC. <t.i iJ I ^11 jj t Al ^j-a Ja~i i iinj ~ <aic Jjjl V IJlj ^La ejjj-d} LlJb ^ L*jj 

_ *9 

hjVI 4oJI IlLj La£. — LK Jj — Li i i.k\ J_ul_JI JjLa^JI i^&JLwj plj.^ Qjjx pI^j-uVI 
^jAi il I J j Jjj I , I •y | illuJ I i^j^j 4 jJuA ji I * ^ »■ \ A | J_5j ^x> ax ml I ^ La I -> 

— J llA ,J K LL ^JjLxAflll I I IwJJq LI I I ^ Lb Jjj 1 L yj Lali I Jj Laj V I Jj£. 

<k"fc.UI ^ 30 ! I j_j.fi (jJjJ J )1 Ci^-aJ^ll jl jl A hi I i jA jj jjJL. j 4 1 u. all ^ixll 111 jLLi I jV lj 

jjCla! I Lajjj ^jjjalil j_ji jia 4_\l_n^ifll l I j 4l_Jl lj 4^j%.lll 4 jj 3 ^ 1 La Ljj^. 


j—aVI jJUIL CjJa. j^jII ^[3 jLsfciiVI <j1c ^lUj Jjl Ja. ^J| JAau (*) 

0 f s 

I J. j**> >11 lul t u 1 uV I a^jjuftl I 1 > 1 1~ i «i fi ^Uia I AL <iZjky j <j| «u Ij^l -y « I jj I jijl ■ J 
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<j l~v t i M <111 ,j\ kJJjj ^^Icl Jjill (_£J^-L <-=kJj^> <5Lijl J>a Jjj ^ l~ ■ - Cj^J 

fi * 

, Cj LuA i) I *lLL j^ya La J. fl~ a Lj^a ^-j j£J I £-o *■ vA-~ . ,,| [ 


^j_lj Jj-a I 6 jJbLiJI v »I ji_i 4 a x ,,lcl 1 ^ a xi fl 6 j-^LJI ^-i I j i i m i~i uij J J—9 Oj$j 

J* fl ij — l_k.jl_L jJI 4 -ilx, J AJlJl 1 J^-Lj ijl p l aIaJL < ft i irf-> III CjLo^JI 

_JI ^jc. *_LfljuJ c»Jj Lf->J ju± ~i > a iii jJ < <j V 4 a > in n t juiL^I j I j K q l ^ i ^ r 

Jjfi. ^jjJLiLc — ^.Ll <IL-u 4-UI -AAX i M >nu!L 4flmlflll >—La b- 

pJ-JI jJLa AjL-u-o ^jA <J <1 k^k V j_Aj — IfrJ jjjc. 9 fj*AiZ Jl ~».l I LlaLl j_i_c. L^_j] 

41 j .^Qa < t juujjfl o^Vj-i l_A.l=kj 6 J1 tall J* fl Lijinn 1 <j_fl <j ^aJ I Lojlj t <_i L^jJ I -s,j 

I jLox.Vlj ^ J Ij j U \ IL — SjLxjJI ,ji m — j <ti 111 s aKj ^jJI ^Lxll jL^J I 
Jj l£ V Jl4. iJ (j I — < U-fc 11 jJj — LJj i I I JJh jlfi. j V I LfrJL-OJ 6 1 _ > -J I AAjju ^yCj 

Sj -% J I I j-A ^Jc. <j| ^ jjoV I 4_Jj tJ 9V ■ »■ 


j t 

<Clc. j-Ajj j a £j-uajJLU ^_i jjJl JJjj >hA*JL Co Jill 6J-A Oj J * o ^jj-a* O ufc I, iS A 

<J LSjU jjajJ I 5p lj-5 ^Jc. J i fl o ^ 4 V ^ A . oj LaJ ( <jfl-flLiJtuo ^jc. Ij | o£-1jj ( La I j_o ciJ L> 

^J| LaJL^wV I jl ^jjjll <jLajjI OaJoji 6 Ij-Aj ^j-aLaJ I 6 j^Aj J-A j ajj ^j| 61 ««irj <6 J.U.*U 1 


^jJI JflolI JLft<iI pLuiVI id!j o L m Vj ^_JI 4c iQ-vtIj JjaaII I 

^jjJ Ij CLjJajJ I L^jj t j-*i i { JLuX Li I o LijLLx jj 1 —».u <j 1 t 1 ij ell I c Ljj >.0 

6 Li_aJ I 0 ^ » «^>VJ I J-Lt — ^jV I A J A .^11 LJbLo — I . jJ I ... ^ fl’ii^il Ij 


. flh^a j-i Lj-o vu-A ju lj * ^jl^l 


. ir U 1 


X •. .1 X 


0 & s 

tji J | ^»-» . \ | .j-aVl tiij ^jJc jJl (^jll '—S_i_g_U Ji^al LlAj 

;*H * ■> _>j-o LfJ ^Ls ^ I < J ->~ I n jl Cfjl **!■« 1 V-al jjc j-iiu La 5Jill 
J^ii (Jl i ina — ^yfi-o ^ 11 ~ 1 » a jl a J_^a < ,'n,i,<m^>-%ri.,n p Laic. - j » 1 « ,j J j~-^ - 

oJI O-aJLl 1 a I Kill I - a J -- (jj.t i'u — j_aVI I_ilii ■ Pj ^j ^_i.V I 4 jJ 

a '■ * ' LaJjC L_& . icjV.I ^ , I j "i ■* * <_i LLJ t jjjt liill jj a a .a II Jj . 11 .1 Q i — LiljjJI 


Cjjj a.qiVI JLUjI <^j(^af — Jja jl £* Ijjjl I-.1 ^ 1 «1 Vj — LaJL dki p LaiaJ I J o* j ,j—• ^—aj 

ft jtSjVl JJjj — JaXJ <1 j h-P 0**^J “ Lf* ^ * “" Y ^ ->J ? A . ‘ ^ ^ (jJj <JaaJJIj jlJI 

J j .l. ftl 


25 



< LjJLc ji I j] < a!$JI Jjfc I jl <Cn*l» i_>\ ~ J ~ J*A I Lai cLaJ _^V I 

« # i f 

jj_a l -fcJ I LjjJ (jLS Lc iS-J ^1 uL$*LJ ^,j" tJJ jj (_j Lu_uS Lu ! LJLj-sI uj 'l\ 

J-2* V I I A-6 j-UJ 1 Mil A. I ftl*l I 6J — frj t Ci clfl L*_l j I A*-» LA. ^ 'N I J . 6 A.lA I UAU *1 Ci 1^1 I il 
LaaIc. jlj O' -*—■ JL> ijljV I ^$1 < A__j jL=J)i <ljl_2^_a LI . -v V I Ojj-i A-2*. ^Jj 

JJaj 1 ■ ->»■ (j t 4JLJI b A?»JI f 1 ^»>»VI jc. LLsjh j i b j— uu jUI 2.. 1 a ^jj^JI fj Ji 

L P 1 A lc. (J I < j-i-lr. Lflj — j IjV I <_flJ L-U US A-Aj — j^Sj j I V A-> jkA 1*1 A 

f-A l^f^l ^1 I^LlAI jJ A a fH jjlAxj 4 m- k i l l ^JLajC-ij f-fil Jjl ^ JjJUJI 

La p I <!l~v.i.h I ell j c* 4 > Vj * U1 o i.u Jj ^ja.V I I) f —a -vl Lu^J f_$J Lac. | ^_> Lj ^ r^. 

. 1(|j4ij Vj SacLUI oil» Jj JLa j 1 

jLj jL^iVl ^^Jc. j^Jaj jLil xa jjjliJS ^jSjj-qVI jl jj-^I < 3 ! <^j 

— <111 Lfl-J j>>Kn ^jjJI <*111 ^ylc. Ij4Aj aS cIIaj f^-i! &Ujlo La f»LaJI <lajj_^ Ji a ~\*\i 

jj| VI 1 UjIjjJ A km 1 * 1 1L La^fl jnaj 6 ^)UxlI jAiUa ^jl ^ ftlfc J-3k, ^Jc, Aa^| ji* * ^Jj 

j| -^. >( .t.~11 &AA jiaj ^LflLak »A yj jj jLtll ^JoUll jV A-ii A_» l^c. V { j~* f^) r>. A ft 

I /'Mind of god” ■_> 1 U ^ 1. I jl^i*Jl jlS aaa IaJj < a ^ \\ iJLi — 1 caa *m j^_4JI ^a-^I 
flair ^1 « "Science and the search for ultimate meaning" ^j-Ja jl>^j "<111 J4 r H 
fc_iljlaVI JLJi jl^laJI f l,vA**n.fc<l — c>IjUj£.V — cijjIj aqLUII ^LJLI ( j£. s^t-villj 

A 49 JI u la i .*jj Lc jAAjj LAjIj S|Aj kjjSj j>^ll J-^al vti^j ub^J 4 U“° 

jl i*t r.L t>jjJ I La 11 tK W .t, oLJa_=w jj.fi Laaj^jj j * ^ (u-jLSlI ^A-a If ^ <111 <k*l CJ \ i i 111 1 

*6^1 • • I j ^jVIj I jac j^IiaJI f I a^ -^VI ^ <ulill aJja^jj ^jV I <iauA5 

P f J. s 

. L£La jlj jjSj ji ^j| 6^oj 

^^-aAll ^Jc A *iS a 11 <jLoVi JjAa. ij. ju-kflU cJafiL^ AA-A *tU jC- OikJ I jf ^ jL^ Ijlj 

6jS flJI Inj mn l A JjL^ A—I Cil— aJJ-o 6 J—C <ugfl\ A Qy \ ^A-J I v—iljll &aIjI Lc JSj 

^<A iiin fSa>a AjA jJh Loj L^j-c CuLUl jliiVl Lcj c y a ^jjbSLx j| 

Lfj 3n 1*\~J jLal L-AjLafcjV ^ i * m Jaaij.^. C*u Jjl j \V t ^ il <lJeLAj_^. ^A Jaj <» LaUJI . a.~| 

V JLaJ.1 Ijjft JjLfJI ^AiaJI LJL* 4-a.llII JeuLtujJI ^jlj — JLC^V I ^ya Jj j| — 

(^i.jiU) . Ifi* J;4aJI Jijjoj IJ ic. ajluuu ^UlLj 
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Jjljj-O £-u_cjJ l*_o J,j ^ L j » ^ .11 ry, LJIc. La.jj "(-Ls-a-a «L _ ii ^ju li j <LlA -» n L . L 

< »_>»*> o*- (jj 1 - fl ll-a.J ^yjJI SLjLail L ~»H j-f-£ c5jLi]l 

.LILLI LLil ^-X. J-» L Ij — 6 JjjaaI I <jaLJ I O L*J L . ^ I I 

o Lcj < ALj v L jj —a /l< i w_4_sj— slZj <_a L-Al I i^_j ll"\) I <_» L^_j j—au oj__ox. 1 * ^ 

J1 U“\ iJiI j-JXfcV I I JlAj < i.7i flLii I LflxJjLu ^ I P lo i-uV f j^jL jj Jj oLj^JL CjJjj ~1 | 

6iX J l_^»V <L_ilj li j U i^ i ^ Yij -%J < j_=U <- M * 1 <LiL^j ^ i j I Jj J_=k. CjJjI La j-lX. 

p c 

ILJ| J iim ^Jx V1 o'SiI < jia Ifl iA ^Au JJ 4jduiL*tI o LL-v ^J ^ 

Jj^. La ^Jj ^Jj«ti all ^Aj t-4jL=^=>l LflJI J <JL*lxi\ sJjj£l\ j*h» a ^1 • 

^c. <L_=Js I Ja aj Lo 6 jlx Ujjljj ^ 1 ft a l I J-At j-Aj * Lj 1*1 a ^ 

.j-^aJI |j_4 

£Xk.jj I j > ^jl cjVj! -va jlil oVjLa-o Lfrjj ^1* Ai Ljlj Ln ■ pj-tXll Jfc <j j • 

Lo 1 ~K 6 Ll-J I 4-^.J J-1-JJLJ < VS ft > «■ fttJI^I L^JJjj ^jll JjLOJ ^tJ ( ljli.411 j _l^kJ4l (j-Oj 

J*J JJSJ JJ I jjx Jjl£ 

Jj I < \\ ij —oV I o J ~ 1 I CjLV jll O ^ t Jjjj < Ol jj jl ^-1 V ^ 1 a 11 J ® 

$ 

• OVI <jJc. ^_A La Aft Cj-o-&Lu <^o jV I 6j jHa a <£ v iL: 

n « n * ti ® # n tf > J 

^1| ... Jjjj-aulj jJI j| jV I ^-Q -0 ^ A j tr_ J a 1 >In 11 q^-Aj-uJ ^jX vJljjb t 

jXfil J^>UI ^jl V] <JL^*>U Lb^X^j JJ Lo ^1 f 6 4 Lf^ ^bb 

<A_iJeJI J^i J-A Lo «Loj ^j| Jjj^JJ ^ “ V^l L 1 . 1 CH*J _ 

jjLcu I jj-a LJjj */■> j_ftj 1 ft r. I JJfi IjjjL VI i^j i < i Irj < 6jJ.il I |%.lxJ i ,3-A Lh°J 

— Ll_J L ^jLS IjI - 4__J| c jjlx^i I Lo i j-LJ I JJ I 1 titf. Lo LoJjj ollftjJUj 

. o I JJj-a_L I dt Jj-ljj 

t>A (^la-oj (^jL» O-o Sjjlj-OJ V] J-ajjj j^jJj V ^kJI • 

QIII I u ft mi La-o <LoXkJI 1 d l^j <^ I j fl x ft ~k ^ J1 j]j J-JJ-L (_yuSL* J^® lT^-5 * I 

jSLaJI <xLi.l ^yjj.fti 41 1 ».ij.fti ^Jj <j_ft L-ul jji Ijjh ^ t- n 1^-j-lI ^j^-xh-i cJJL^ ^jJI i ^ala 11 

.6 ) ^> jlxJL JjjlLI JLatj ^jll ftla II 
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^J-Lc. 4i.la.at > I L |^j »a t A a 11 ^LlLoVlj J*S *7il 1 4 _x=^j_lj ^-~l l ^ Ij 

^jL£J| Lr JGj-A| ^1 6jLC Cj j-jlii ^ I (H-^b ij-Ki ‘ Lf-fllj-Alj 

Cu^ La oJj^aj j£. Luj f j I J fl ^ jl 6j \ %s.Si <jd jLlaj jJj ^-1 J_a I < }L-ja I 

— Lfjj <jjL — <^oj_^.^il «G_=kj^j jj=JLl ^jI JjLc. . j t j^5j j < ^ 11 ^-i-uij cj iU- w I j_5 

* Jj ft (JjLc. ^_| j.^~> Lfl V I e^iLo^J Ij ( <_i^Ja_J I I sjj J I 4 * > i U11 ^ j j **n 111 t\i.u 6j^-L^ jJ I 

<J Li-Ill 1 ^Vl I I Jjll-Jj lj-J_3fclj I L_l£. I j jJj-JJJ ^_lLlc J AA A SjjL^AlIj l J_L^^J I |XaoLcj 

. 1 k_u_u LJI jLa» La la ^ Lil I /s j > ml I 

. Jjjl jftjl ii ^JA JSj A Vj^J JfAaJ I ^>L_J Ij 


<M Jrtp]l Lrb 


L 4i>- 


»•••/ r/rr^i (y»-n) y»il 


Moun irsherif99 @ hotmai l.com 
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J-^> i>» 

»I (J( >7 olg LLi^c 

a 

j a* 11 4_Sbj ^lc 03^ UI — CtAjl I £-0 — j.la "11 <1 Lfl .. <1 a l^*t t\ «L»jJal I t ini^ I f j I 

.g La la II i (S^ ^*j-J j r ^ uajl ^ jJ fl ^i 

* * » _ # 
t_ju X^al 111 o I (j^llll (j-ft (jjjjLaJI Lu^jIj p 1 rtlf.j < Ajuj^Lfl 1 > j n % lljlf I A) 

j *^lll pj-i i Jlj mil Ijjb <uL^yi Lij_=wj IjJj S^jjjj^.j-0 Ij IjU. :< j 7< alia 
. l_j^ 1 I ^lc <jjfl■a. uttlui tillJ j LllV i ^j-ujtl ( (JiaJJ L^-li I 

^dS^A qLxLm 

AjSS U <>uia o-4 

(•^L-JU >>. fcjjU 


^^Ail j^Ll ■ 11 <AA.j4 OjJ-ba Lo£ < SJjJjs-II <iliill JIJ <jfc Sj^Lill ji oLj^H lifj OlajIM OjJ-u3 (#) 

I * * tj>^ *-»L^ I ■ A t I j *( \) jjaII jJLt jjc jj A ij-lj ji I >—iJjl I 

.^j-aI^jJ /jj j^J I oLo^jlllj« (i joaJI i_itl£ ^ jjjiiIj 
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s f. 

V IjU SljU :JjLulll (_£JJ I ^ I (jl Oi wr I ^ flIn Oj^ Ln Vtr 

.pLa_iaJI j-la-oJ ^1 J-a . 1 ^ .1 I ^ya <jV S^lj_5| £-4 y u-xU £jj—=JI £ -Jaj • ,,| 

tllLi-A ^jV Sdlij jLuojVI Cj^SiJ IjLij .dDj Cj_^J I jLl-ojVI ^j)1 S(J1 a*I I l ,\A Ijli^j 
..^Jl ... .^Jj .... S^-L^ll 61 a LlJI ^jLj IjLlj . L-uj^i LlJI iojli qLj 

La JIj I uji I (jV Id ■ .i >Li 4 jL= h.Li 6 JLc. ^ ^ ill J^XI j >f OLm il I 6 J-A J* 1 <» n 

. ! !<Jjl^ A Llxa «lbtflj La . . t»ll.\< 

f * 

4-at^LLI Jjxo ^a I ii^ Jjja dll j <n mi Lax. I J ix > — ^aJj_ftJet » fll .f.^l 

1^4 ^luiluiJ I 6 j-A jlj < IjAluIi 4 mfli uilLu l flj^L 4_i | j| A. tift.% ^ | | — 4tfl. ..lot | 

$ 

jjAiI La Joj-lAIL ll-Aj V La ^Jl jJfl pljj aja. Qrt Ljpllj i^tlUTi ^jJI «»ll 

!! I -j .. J-^. jlc. <j I I ^j-a iiuiLJ I 6 J-^J jjSLaJ J-A . JjJ xa ^ iA a 

idil j j lut fl*il 4^kU> Lj q j f£j V i. fl dJJji j_oV I I jlj «4 Xi lLII | jj i LaJj 
^JB OkJLa 1 iX A La. LJLL ClA. >4-^1 ^ j SdiJl^ JjSU dllj jjl i.fl i£ .jL^alkLj 

JjILJI ^jjIi 6j-lXJL k jJJI Sj£ CiJ^J 6i^ jJLJI <lA>UI <Jjj_uVI diti <JL=k.l ^JjLa 

JS <jU # ul m mI I jl jjl a^JsI ^^Jc. j<•> i L^J (qjj i^i" 0 m1i % ^Illj i SjjhLlI 

lrifl ■% i ^£j]l La_fl S IjLo Jl OJIjy l<o JJ.iaj ^JaJI ^jJjLc >. a.t.C" Lojj ^lj-t-ul 
Jjkj Se L. j^j| {yJL dll^ Ijlj S <1 (S S Xkkl A ^Uaill IJJb i jlc. 

. Ijjb i jjb Lla Ji^L.UL JLJll 11 a piijSVI q^ a j 

t Lx$^ I cL-o I :J1-Q Cj Ltj-t-oj_-a i La»j V I ^ya <jcj a a Cj I Jj <lJ Li O lj 11 u 

QIU LkLul I J-JC.I 6 ) q y t-llL QJ-^- qq < p I Jj_u I^JB Jl "kjj j t 1 <JLjJa ^ 

.<jjj]L *Ux»H ^jc. 

jjl J ^ I-IJ J5VI jl /^^UaJlj L ^=»j-allJ dJjj La LijxwLj Lj-aj pixll jjLi dUj J-aj 

Ll£ I < < IL Lk ^ I ^jlx-a ^L I—^ m ft i ^Jb p La_aJ lj j o a 11 dLil Q. 1L^. | I I 
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JLlV I C> Lo J L-^laJ I 6 JJb J ljU I I Jil jL^-0 jMl 1 <C-» JnJ I P LjoaJ Ij I 

. jJeJ I o IJ (j-lc ‘La.AJSUa ^JjU^c 6 Jj-Li JlJU ujJ I (Jic ^-1 LaJ I Li£ 

c L j laLI < > t iiLuu I CjLoJjA. a : Jj-a. 6JO *k j i^-fl I 6 Xc. JjV I wiLl^J I <LcLJo jIaj 

l*\ 111 a j i :_1 4 "i > a-lau Laa t“ i4J ‘LAjLaJI jtjVI 4_ijiaj <JjLo 

JjA iHj-u J( a r |j ! !c^_jJu V Jj-p Jjj^JI i iun Jj I v. A & j i i ii All 4 Li- ljj)«Laj11 

^ j AYi M 6jiij jl j^-aj-ftll 5-JjVl <-UjSJI Ljj-lIJI j a h V i 11 JjaJ>) I 

. J ifttll 1 4_ijJeuj i_jL.xcJ I <_i jU\ «Gj^k.| ^ jJ I ^.jiUJIj ^jljJl 

Jj£aj LL fijJrJI oVV Jl jl CjI lAJjyull Jja <aA-j-^ Cj Lj nan dlij <LflL-oVLj 


a Ij JjjiiSLiu Cj Ja. | ( ^J Ij J-A V I I jjb 


J 


. l^_i JLlu Lj I 6j£fl jJ_ya Jjj JI * LoJfcj 4 a. a I |j p Laixl I Jjjj 6 Jlj I JjIa Cj LalA La '(JjV I 

^Ji ‘isi^jji iijyjtir j! ^Siiu ^oimi <ju Lavish 

.<UjujLcuVI pLjoill £-0 ^J5^UI CjIa-ojj L^-jI SIjjJI J>a 

£+lll jl J-oliJL JLia ^ A ^ a I* ^ Lli J)l LlA Jjl 

*j 4 ^ic. LjJ-C. 1 III j (£jJl P Ij^l fi*JI Jjl Jj-ajlj <^JL*JI I^J-Io i_j lj-=fcJLi_g I jl tj^o LjlJI ^jJk 

4_oj_a. *1*11 Cj L^J <-C.j c 'y a Jj I ^C_»J UI U J fl 1* I J_5j < 4 I i-^.t JI Jfl » i I jJ Lxl I 

fi 

J^a Jjjil s jJb L=kL=^ v^’l .In A A Jjl^ <J SjjLj CiLSlLkl <Cja^a a a (JJSj V ^Jaj I j^-o 

0 

<J j-^ljJI (^‘Allj itLfll <j> i p I Jj L\ t » I Iwi-Ajj ^ aIiII g^-ll I P ljX.| Jjl . 6 Jj J-JI CjI 

jjjl I Jj 1 JLl i t < Jj*A 3> u_fl Lhta^ I < Jjj LaH V I <CLi Lo I i t A i I J Ljbj r L i 1 "k ( 

.pLLJI ^rTl'yr, J ya <Jfi. Ij-LL La^xo I ^Ja^J <JjLa L jaIb pljLial 

iuj^IL Sjj^jll cjL^jj Ijaj-uV I LajIj Jjj * ■" > V p U k ll Jj La '•* » L* 11 <i^UI j^a «^JJL 

Cj LjUii Jjj ji UI p I nit 11 jaJU < * L j * n“ij L L^. Ij . <aujj1a j I *7jn JjjSj L Ll^ I Cj I lint 11 JjV 

^jn»i J-aJ Jj I ■!■?»■ I 4 -ajj . I (| QI I ^Jc. iLjJa 6 J-o Cj j-o JjJ*^~ JI L ^ *1 *k j^n ^-A dJj^iTt n 

I ifl jJlL I JjA ^J| LjjSj jxlxl I Jj I ^-$-A 6 JX. LiJ I La I Sj J L CjV La. l^-xD j Jjjiti t » p LaLlI I 

. Jr. jLcInV I Jj^ai 

p 0 

£|| %. ijLjjJI 4 ‘|4 nJ »l« 11 (jlj jjLajVI Liilj LajJ o‘i^ 

. 4 1 ). 6^jl uff lj f Ic jV I I jjt .* 1 1 1 »X£ p UU1 ^ I < I Jj! I 
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jx ^ Ij <JiVI 4 i X j Jn OI j-i-fi j^-fl jLSj-cVI jj >IkL jj-i_iAiLI jii |J 

6 i-A J!Loj <LjJuj.<.7j.o ^JLs^ylc. jxijo 1 ->.i <~k t~i Ljj (j\ 1*11 £-a j_fl IjjJ I i ^ *ti a i V t^_Lij^ " 11 < , ^ 

V L-culj i L^jjAa. ^.AC Cj Lu| ^jlo"» I u I V I jo ^£-^J I ^jlfi. 4 jLjjJoJ I ^J| 4j ai i n j i »J I al [ 
4-o-tLi O-tli 4-*j_JaJI ji-i Iji j I i _y* I j-fl I ^j\ \ Jj-c 1 Li| iJa^JL oxflj L^jI j^oIjIaV L> AJJ .\-~v | 

|JaJI jl j-ii. ja Lr i : u <jU iijLLo ^jJ5 jlilxVI £-a <oLijVl Ji ^ 

I ji ^jUI ^JLxll jjJi p^xL “ IjaII >—uja — 


> j u 4i Slj Ji j|^ CjIj! mfl*ill <L m 1 1 ii 4 jL$x» UJ I 4aj J fll 1 31, A« 11 t *Lfc jj| ^ a ,". 
(£JJLA^ (J5VI ^Jx. 4 \ oJxll Lu Ij _I ill ft" £ L^j jljJLo jli Lo-^-OJ ( Ij l ajsAj <jl j A-^ ^_fl 

— Li jAlo Q 1 4xol£, CjIj,«| jA> i jimii jl jj ^luLa OL^.I^jlAI ^ic La L l < «i 

t qL^jjJI 4.tif La ^J-C. LaIjA^I jil I p Ljiid I jxil^—A 4 — JLjII J—i_i_i«u ^ 1 r 

p jL I Jp 1 *ii t i J—fl JjV I ^LaII Sol i ^ t A i 1 1 6 i-A O Lk jj| j-a :Jjl m i jj -u J-^ 

HjoIi (J -ifl' ^1 Ixia-^ 1 \i If t lj =^G-a jl LjjJB alt 11 i iXX in’ll I <xlc jjjjjuujil jin*!! I Jjuial 

. JI oLuLul (^1^1 0^1^ 4x.jnyA I jin ill ^ I i—i^ll jl^l p Ijjui J-A La$ 
i LuOJJ Lai I jl ^JjJl e- IjJ LajJ J Inj i u Jjl m ill IjJfa Jia 

S<jLa*l >L JInji ii 1 jjaxlI JI>JI dllj jl IXA ^jju Jjb .. Iji_Aj . .6j(x. 


<tj-aa-o jl I j_A ^Lli ^ i.i .11 fl V I j Jji^n ftll jjjllt <ajLS m l jit O-la^V JAj 

i^Ajjalll . a-^.i.ll j^g 4 j| 4jljjJI . <lim| 4 Li A ^_Lc. Ct* t »/> JA 4la 

^j-oj-A^ jLuuVI <-uli-o| ^ JC. j-a <jLi ^Jl. Vtf . 1 ^ ni«j <j| jV I QAA*u ^\\ilj 

1 j>a j ji cJLlA jjSLi Laj^A ip^jlIi ji ^15 ^J| j^ . I ^ Ll LjL u j 6 j£Aj ^ jLu L_u 

» jj ill ^ UL 


jl t 6 JjJji. ^^UxJI JjLullI j^Lu j| pj-uJ I jl £_iill j^ £ji 4j| jJjj jiJj 
itiJ ^ * I J_A j-o It 11 7i j I i 4-La lixa 6jJ£ O^L^ I Joi 1 4 LuuLui ^Jc j La^_i 1 I j Li 

jJ-*j ji jjl <dulll jlj ^A 4 jL^_ 11I j| Axil I j-o jAjj jl i pi JLxA LJ I JU^o 

. I4JI ^jjj ^I oLL=h.VI oLuj 


^lli 4 jC Lila A-*-» jj < j t"t t J~ 11 ja ljA-*-t jaxLaaJI Ji j| jjj tjj ■%.~tl I pLoJjJI jo j ui 

jjLjj_illJ P LaLJI J j-a l^-uli jl uiL-kikxiV Cu*t A jj I 4 \ t A *sl I p (- 1 ^ 1 aI Ij v— I 
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Jj_j jJ I ^_aj^_fi_a Jjj 1 a -»h i oVLJI jAl^i pVj-Aj < 4 ft l~t a <jJ±1a i oLjLiAl Jjj u.uin 

j_^».Vl£ — ^_>LJI ^.j_JIj I ^^i ^Li 4 _Ljj < iftlall j^-ulj-iJI jji j] La£ < ^Ua^liLG t a jAS 

^ ^ _ * 

J)-l aI I JjAJ <dop}La_ll <_»jLu«aj &> J I Jj^_=k jj-l j-LJ P LclLlI I Jj-C <li ^ A AJ <4-jLjJ I j*JJ J-A ~ ^l!l_0 

^jj <L_l!uaII 6J 'fl xU Ajj-~x. \-£> A^Ja-> ^ i u au-> 6 J LxJ I I AAj t ^ I* 11 j 4_i] ! Jjj.a .,1 n JjjjJI 

I4 i.uu'i iuj 1 V Cj lx.L> i/aj CjUujJlLi 4 _u Lj_iaJ I j_A IjJaJ I £ a ^-aj ^V I JaJ I Lqa_u t J_J I 

. p Lcixl I ^Aj^Lo j 

jfi. LuLl^ JjLa..o > ,jj_ijAa_i Lajjj ^£j_d_i_JI Jj m 1 J*i a jAC. ^_A J>a p 1 ala 11 Jj_lj *Loj j 

. Jjat.ji I p Ijj La ^u.fl I <jj^Ji] I 4fl i~> i i) v fll~w La p^^-Ju til Li_A JjU jja iL 

<j-*-^j-a a jLc jJ jj Li j LsJV I j_Ju ^Lil <_ja jjillj p L lLJ I jj-a ^ 1 cr^-5 

.i_jjll <ja <-LLa Lfl_j| ^Jc. f^\ j^aja! I jSflJ I I AA jj( £-a l^llfljj 4 L^JLcl^j < Lflflac :<Axilall ^i 

Jj-a Ij Llu-» I ^iu<JI ill llA (JUaIj 4 *d1 1 111 I 6 AA I A^ JjJ.i.a 114J ~W P LalaJ I j I ^ 3> \ 1 1— 1 11 Jj-aj 

. CJj M, uLiK pUkJI Ju ^LUJI fLj^ll 

oLLijJI jj-a ^Lj ^JL-fl^Lc "l~> J^jaJI p LalaJ I Jj-a <-Xj a ^ t. ^ -a ~i'iI Ljl_i ^-cu—ij ^c. 

^jl C*JLil 51 jj-oLJI ^Jar. 4 <-iLc <1 ijl V illlj ^-aj <->>\ > lfl~>ll 

Jjj^a <j I 6jifl Uli 4i| V ^JuI <tlj jJ < iti AJa 4 j^)Axc J^Lk J^a AjLaj ji ^jli I jJLaJI 

p^i I p LuL jlj 4 Cj Ij u*>iA JI jj-a jac I ^gj** ■ ■■ A jJ-i-i 1 a*\ — ill LlA Jj | Jj^Lfl 4 p l ufc ^ Q i ■ 

jJaj ^ (j -y-j 1 o 1 1 ^jj dLlj Jjja J& Ij i,Jjj jl i_i_ijJLj ^Tl i4i a 6 A^-fl i_jjJ I 114 11 lj_A j f 

Ajxa-a <LLjliJj <ib-o jl jla^ c-flUaAal Jj^wa (ju-il LaJJ Jj i s\ fl 11 6LlljV I ^XLoj Jfl *11 JjLi (Jjflj 
JjajI <_iLc. Jiaj J^=»-j llj| -‘Jjij Jjl I J-A Jj-a jjuaJj i<fl jlaJl »—ij-4-<a j^-J^ja 4 jSJj 4 <A > lUll Jj-a 

. ^ju LuV I Op. JjjQ 6 J III p Laj ^ llaj ^-A j Ljj JA jam J I Jj I Oflji I jJajlAj ^ij . Jjj^J I 

,jAjlj 1 iAjl J j~l "l a I t_ij_Luj Hi I Afl/i al l 6 AA u_i 1 1 4 u ( Ju-i-oja JjL ^.1 ^_Li La-iSj 

6 AA Jj-a ^lp^Laa l—a jjjjaJj 4 CjJ-A^LII J La. jj Jjjj_^V I pi a I a 11 ^psJLi Q) J. A_t JLaj oLijiaa 

JjAj^. ^1 a. J 0 “ 11 <iiAr»b CjV jl jl AA 1 i_flj_4-u pLiolfl Lll I J^a j ^j lift I ^_a CjIaHjJLI 

. <aaa1=J I j 4 jjlrJ I j 4 1 tjl I Jjj=* 6jfJ-a jl^ I ^ I jj*m lg 4 Aa ij . ^ la 11 

t JjjaIIj ^ la 11 Jjaj < ^ *^l lj -11 J_aLJu iX u ^JLa_j Jj| (^Jaj V — dO j j_a — i_j 1 "i^ll I AAj 

.^JlU <Jj1 4 iti~u III <JjLa^a Jiaj <G^J j 
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( 1 lo lA jJ I JjJ-d I I *C ilO 11 jJ-u-o LLjJ I (£ J LflU cJjLa. I jlj ^ LaJ I LaJ] * i LU Ij 

. Cj ( > i o L^J I JI f- Lj iiJ Li <Aj Li_u 6cll‘ii A CLi j ■■ i) A I 

£ LU~l AAI I ^ J ID I 4 ^ I fl 1 41 I CJ LJclS La ^JAJUTI 1 > £_J LuJ I |J.t.^fti I LLj J^A^d I jA«| 

.JSLii-0 «L| ^jjj La^jt. jj^JJ 

^la aJ Li iJjjJI— J I i t->. od I Jjaj jl > V I Ij-A 6 j_i_i^ 4—nj a^ o J_c.L_i_u I- '>-»«l^j 

<JLa L»a (j-i_J Ld I £-o S^-fl-d I Cj 1 < t « A La J^La < -a- L -fl j l5lfl I j^Jn CiL-^a^j , L-uxa. tr 

l£-a o L i^LII Jja <L£laa pi A Laa Cuillj J-*-uKj .'■ 

AaJlj J i 4 v J ! i* J* J 4 u>^ J 4 ULH"* 

« djiu jjjl j < j ' o^La jSHjj 4 ol>^ j 4 f Lial j 4 Lh>a 

• lL J 4 JjI^Luuj J-uaij J< oJjLo j < jLi>^ JAJDJ 

^Ulj_=k. l ^Jl LaL ^ VL cdj—*^L»—« j^a j a^ 50 1 c uj fi m I 1 a^ 

Jja <luu fi I^_=a | ^ If- <Aid Ij <uL 4 fl" 11 [LLuj ^ JI da L Ijikb A J j (j itiJ^ j jA 

.^Liiii jjViu^ai 

l^JjJ I < aK < ill 3 La An <jLfl < Cj! "k lUlrfll 1 JA>J ^J-Lc. ^ln| jjl Jj| <L1 'll I J 
Jjb < aK JLa-S-ljujI An <j| LlAjI i fluAlj t tS\ % till I oLl&julaII Lljj 0*1^ I ■ _** i^ll 

.^Ul J-* 6* •Owj lLh*JI LaLI^q ^uaIa 

^jax.^ 111 L^a J > I ^aj Lfl ... tV 1 <,aK ^ jAJLoj| La An ^ir%S I iji ^ i fll l iJJj 4 jla ujj 

\ - ^ jJj-a ^t.u a 11 (jxiV I I Lfl S^iijaaJ I j| 6^ i 11 ^UjSU I Ajjlu I Anj 

, T • ^yjju <jliN • ^ Llil * I^Aaa ^jj itif 6 JJIa I J LLu 

jab JL« 
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j 9 Vf 


S-^lj jbUI 


cdt jl ijc. LqI LfJ! J-«2«jlJI ^3 o L\ a~i*l I £ l^i JS j—uLJI .. ~ 

jJi/» Laiu * ill <>_jjLaj ^ic. O-aLi O Ij Ail a. H «iLfc ^j A . a j j <^ac| JjLajI jic. Op La ^*j |l 

Lg-i jJjl Ull jj t Lu-fl <L^Cu ilJiTi }L OIJ i *i * 1.1 »_Jc.Ij (< i La_a ^aVI jjAa-JI jt 

IjJLo <LaAJ j_aVI <jJc i^IaJI AJ L^la rLij^Ll ^Ula] * -w ujSj L,. l ■.. ) 

. LllA 4olLL uLmjV 

s P 

< A^LHa jl < Jj-O L^V 4Ha ll Lol ji~\ »“> LjjljAjA>o I l^iI 3j «o 

.(JjUaII j*-a jl <_£^a| OI - ft £-a L$lV j] 

^Jii i ijjG] <1jLaj 6 Jjf OJLflj I <jLaju o^ f (jl ‘ u*j 

iii nil I tj-a £\jl ^ fli.ti^Li) I (jAjn jx Li 6ix ( J1 fllf.^U <La LaJ I J_c I^aJ I £jj 

<JIjV i <JjLt oLI^ aI l jic. jLfllVIj ^Ailil <LLi jj-c. ^Irr^j^J J_clji Aj J}La ^a 
<(j * «.»l l tj^lxL fJoA* L^j |M .*I n <1 La1I &\J\ ^-W-IaIj ( ja-f-aJI -Cj < ^jAj-aJLlI 
oLfjjJI jl oLn-i^ill ^y> Lcjfl -vl J jjJI JlLajj oL I^aVI AJ^jJ ^llfl-lll tjl^j 

t j ^ ^ L>-° « ^ L .XUJJ Vl—Aj g- I . a. A L_fJ J a AJ <j| (^-aj 

,<j jiall oLcIjj^alIj oL^iLull 

0 f 

[J'C.i.ti-i — Jjj jj ilu.L-aJ I jL*JLi < I ~i ^ ft dlj I Jj jjj ljj| t.aj.jJI I j-A ja t jj 
Cl IJ S~n ft Jjlj l^la J n^j J,, < Jji ^ j ,jj» jjSl Ci I J-SjjlI I Jj* JjJjlII Jjjj liwuftia — v Lui^j 
. ..a. ..I I ft j| ._sJjSl ^Li jjjjLlJ! CaLe, L-Aj ~i» I dbj ■ SjU-^ j U"i J 

I (j a J (j ~ i n I j^jJI CiULiil Jjajj (JlaJI < Xij lij 4a j-jUIIj) CiIjiALjjJI 4j^L^j ^Jxll JajLa 

h3jjc.V 1 4iMijLaJI 
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<j jp, r L c . j) Jif JJjJ i 4-3 I J "-J1 4 I n ) J_ =h J L l 1 I £_s>. I j_i_j —i_^V I ^-lo-A A { j^3 

j | f *G-a 4 -jjiTi J I ^ l^-oj 1 Ul>^ I ^ ^ - 0 JI <J-*-o | Jlo < Jj_2w^J L L«-«a LkJ I A —fl t All I Cj Lc. j-i-oj-l I 

4j Lfl til] j £-aj «^ {J J-U. A 1 1 p 1 Jftixl I ^ 1 -h. j JJj ,^-6 ^ ii > .i-i.i i Vj < 4 a * i Jr*il I ^ llaj p Llj 
. L^aljl^l IjJ I 4-iiiaLaJI ^ AJLj Lu^liaJL ^ mTi < iij Ij CjVjL*-q ilU j 

^JjlI I LlL^jj Jjl [1 ,J-oLj (J-A t —il^ilI 6 j—A 4_Jj 1*1 i J jl ^J—a 

j^aj-A-xJL LojIj ^_a.l^li-u UjI ^\ t S jj_a^ll 4 I \ a ii i ^Jc. <l_l»L^_1]I 5jL=wVI ^1 4_ij^Li_aJI tiLbj 
.. SjL*. <jI ( j_ic 4_uL.iAjVI 4^yUaJI ^Jb Lo < S4*i ia ft a l-vj a \\fL j_LliI 


4jaU\ 1 Sj%t a!| 

jjl Vj < <_£ jLL I ^JIaJI r.j JLo^j 5jj •kiiifl jj 4^>all j-o olj[<^i ^11 dui^ 

< A 1 q 1 ,1 a 1 njj 4-^aUJI 4 a t iln 11 4_i-u Ij J oJj 1 ^ ^ A 1 Aja,j <Cu J aJ I ^xaUJ I 4 a I o^i 11 

^jc. LjL^euI y-ftXi I jl5k ( IjJbL <a > iiall jlj_i-ul <lLfl <ulaJI I -k\ JJBj 

. £ 1-^.1 > J a A J ^JjlI I {j | ,^-Aj * <AaIjl 1 I Ci Ij I I 

(jfi i a \ LajI : I 4 J a Lulo S^iX-Li Lfx I ( ^_ln -w *i t Lo b J 1—£. p Lo-LaJ I jj | ^ a +> r J11 

lj^.1 jl V] »<1 ijI^ 5 v Lt i ^j jl ^ —tiuJI J—iaJI ^ 

1^ tic, jinn ^aJI J^jLill ^ ^ flj v_Ci?i^1 A il.lall j.7. til I jl LaC. 4-il^VI ^ iU*ii n i V 

iJjb ,^JxQjJiI ft,*-A <juuljJ a a , ..^J a 1 ^ 1 a l« 11 ^JO |jj 6 j i"vV I Olj)*> 11111 

^jl t |aIj j * • * 4_l-0j o Lua LJ Ij) c Ljj_iil I < lL_i_li I^j LaJ I ^^.i.u Ll^ Lj 1^ 

^Uin I Cjj^J ^jJ I Ct^hAjJ I Cj Lj l^J I a5\a. 1 ^ I p *>^ 11 ^j - 0 U^ l) - ^ 3 1 * ^O"*- *11 In^l I 

j j ^ a jJjL^JI ^ aLlI I < S<Lij^L5_aJI L^lLo^la ^LLlJI Ijjh I 

LLu (jAljj jjJj t$Jl jj nr j^j^LLc jj. _ ,Ju _i <j| ^1 t ^iij^aJL Cu«.ij <Li^jjlj 

, i J m ll jJUJI CjL^J&Lla ^1 Cilj OJ Ml ill Ji*JI 

Jifj <jl$J ^kll I J-J stx\ ->> H-JI lj-u 4 ^ >l^° <—ia flj iTuA 4 *11 «i <j i 1 * a >j 1 jlo 

. 4-flja r> 1 <i kl^^j ^ ln\a ^ LaJ I ^iti il I Sic. jLiSlcVI 
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I I Lfl Iajju Oj L^J * Jjjj IJ -j 04 u Ij -J 6 j^il I CjIAj 

CL (J* f-A Loilj * ^^a II I H ->A^ 1 L*jJJ lA.^ ^j 

■JjLa ^-Li LIjj cjIj^i jL j>c ^jLk j | i?n J1 a ^fL <^_> Luu aI£j ^ 


Li VI j_tii_JI aLi-aJI ^a V <-jl Ij..tJaj- 1 _aI ^.ljjj-^AI ^0 (_^ljJI Ij-A l , L^ . s* ,) 

. ^JjlI I J L_a ^_fl jj_a 1 1 II1 jjJh 6 fll I A j-A O^ . w/a I I J^Aj 1 L^-ifl ^ * k Q i I jjJu_J | 4 r_^“| 

<4-lA JjJ ill 1 XI ^aJI jJLJI (j-A ^Jh Jjl_lHj_u I jJ ^JLaJ I jJI (^jJJjLlII ^ullll j^Jq ^A cJJj ^Jlj 

# # # 

■ jX^HL ul al IjA^-aj LjL*_a ^_L^a| <G| IjSj 


j 1 L 1 II <jl ( _A 4 lj-ifll C)*- 6 J^JU |k L 11 LLqj AjjlJLa AjJaj <-J LlI 1 JjA^-flJI ^-fl jkAfl I «_fl j_ojj 

^-e}li I jj-a j^}J Clc Ij Cj LAj L^ Jjaj Jj I *1*11 ^j1 fl i j j < * 1 1 a a 11 < 1 * 1 tlr»l I ^j_SJ I 
«LL»jJa-»J — J flic. | La^ — < 1 1 >U11 1 1*\ jJJpl a Lu I ol r CljujLmjVI 

'LT^ 0 SJjA"* 


Lij-C.1 julij LIjjjj (Jj-ij Jal <jj <j| I ^ 111 in JqLlXu jJb *1*1 1 JjLfl dll j ^jC. IA 1 » ij 


( jlc. Jj JjJ2kjU i«j)JJh J^jaj j^JJ V 4 j| r4-uL^jj <1 yQ'A <5jjJaj |JLJI ^Jc. ^1a a p IfliAl ^Jc 

< /ij SLII ^LLkj e- Ijj I I i*\l j'm a illliA jjl jjJJ JJ ">JJ < J^Lajj J.aju ^LJI OJ^I LiAj 

s 

6 A-C. Lfl J>LL jj-a jkjJuj Jjl AjV Jjjill J iiill Jjti-oj <<flj fl"kll < A j 1 U ^il <Jjlz^-o <j| jj|j 


, A *«lr> 


^jja! I . LjjVji ^k JX *^-*1 A.I.^lajII CAj^laJI jJb yJoiL L- pijJ ^JxJI ^jl p-LI 

:Sj-a CjI A ^jjl itt n| jti| L^ jAJj « (dlldS ^ ft ml . I jl) IjJh ^ a L I I bj n-tr j-Ajjj 

. j I 15 jjlo u.rn * l<~ I (J I 

2 

ol aa 1 Lil ^iLi ^.a 51 J<<^ ^ ^ a !1 <L.j ^_a a . \ JjJI <fi 401 11 ^jl JjaII ^ 1 Ul 1 iijj 

p * t ^ 

bL^lj ,Jj fljilfl tt jjx. jkiJhljU J^Lk (jja LJj fl 31 1 oLjk 1 \ 1 < A 11 ^jLjj iA ,JLfljILo J >rJ 6A-JA-=k 

^ $ 

^ llail I I AJb p I jj ^jl ^flj-*-u ijjijSlI ^LLaillj <t jW a < II Lq Jqjjj llnj A^OJJ (Ux«a 
CuJ < jJbLa * I ^ ■ ■ ■ *> I j aj-aj ^fl jlAj ) j_-o Q^k !.«**> ^j-^1 4 ^ *ALj J^jjlji 

01 \ I Ul a JaLfl ^1—Lja.V I jAti f LoJjlI I I fl a >^>j ^ll I j <4 fl iUl <Jal m n 1 (j 1 r I 1 < ^ 

1 i u fl’> I Jali ^jU 4-fl LlaJ Ij A J La LI Q*k a * <i <lrn jui >11 £jju Ij-D I 6 AJb ^ Lfl jj-aj ^JLa_aJ I 
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l j-L c k > L* <_il*_ll I Ah L^-Iaj 6 ji \ % a cj V L=*.j Jj La £=*. 

4 i i l^_a I oLi^jKjljVI 6 J ^ I 4^fc.^ n In II t_S I J_A V I <L^_^_u| ^£jJI ^aj£LI I ^ LLaaJ I 

* * 

( fl -~fc.il ^JjL-a LLj J^LL Jj-e jaJLstil }Lal£ LL-oj J fl. I ^jJ Ij i 4 j^1xj !Cj I .\ "^ *> xm\ 

. ^ ' fl Li *1 I | 

fr # ( 

.Jj^_=JI ,\fl ^11 <L=fc| <^a JjjJ j_u < a LJjlU IflJLA -li SjJalll 6 JlA Jaa til 

jli£ pJliJI jjLi ilOj £-aj / < 11, A .a j) | <tjLLa jjIxi vlLli }L ^_A 6 4 jjJoj djfLfl I 

1 A J>•vj 4 j A-fc 1 1 J^LA. ^jja -JLaJI 4jl l jJq qiYL hi I LuLJj ^j-o jj Lfl ^a^lic. ^ 1 Jaai L^.laj 

jj I Jj * J »~ * -ft i i .a K3 4 a ■,. I al I 5 JJh c LoJjl) I ^ JnA a Jl ll m >J ! ■. ■ Ij-v"! I J) | 4. InTh^-cJi <_2fc. Li. ^L 

. < Jc. A ^jJI u^l «.uV 1 jjb 4A^*_ail ll I jj^kJI 


f 

iZj iUfl -w**J I ^j-a 1 iioj ^iaS ^Jri.il I OI JjjSfcla j 4 . a* I j ^_J l_La_o jj Lfl i (jj^Lou Lcl^j <(jSLIj 

^gj^-fca ^flL‘i 11 a LlilI IjJh jji <_L^llll . 4 J^ju ijl Q^ 1 < jJLJI 

Jj a j 4 fl i fl ^ I JJtLi A 14 aaj ^ I Q >ln*i i >i*i V Lul 4 iA fll m a ^ L <G IJ 

.6J^j ^IVni »iV I 

$ 

j) *i i i-u La aJLjlII i A11 ^Ualil JjC <jjLa ^ in 6 J_t ^-JjLlI I LJ J_ilj 

» „ * h * n ^ _ 

j3j i lA.^ l^i.j-aj (JjLa ^ 1^ t ft 4 ha _$ lAf ^ 1 L \*\ < i \\ A X i n"l 

4 a > a *^11 ^ A a juj l_fl.a j A ji. u a" Cj I I I 6 JJb |J^ Jj I ^j-o ^X.^J I ^Jcj f <La La>jual I L 

* # 

.<jlj }Lol£ ij^J L^j-a ^jli 

s . 

oL </aL^l I <Jti. uL j oLjLaJll 6 j-A O^-^a I jL^aVI j a AJ 

jjl Lfl SQ l.j i.o L J 1 La :Jla < Lm I ^_a < ^ l^a ^J| IjJb Lj^Li ^Jl ju-u j t 1 ^ fl.< 4 SU ^iJ I 

J^LljujJ rS<-olx. <LuAJ ^j^ljlJI 6 JJb ^jG jj-oj * jiliH 1^5 Qj.-fc.oQ J^ujj v 

J^lo. ^j-a )t I Oil > V L LiuSfc I oioojJ I * J I t fl i Qj J 4 ml I 4a! La_a.V I j^a j-AA 

. 4 i _\ ij-v' oailLuul j| 4 >\a t^talLuil 

<ajl^all ^ ) * i ouV I ^j£. £i-fc- J( t Jj ^ -jJs I j .*\j I j-A <^jLaall jjCX a (^jLiJIj 

js J 

Lj) 'i'i a Jki i 4 >fl dlla_Ajl llA CjIjJ-JLj j-aj x5 <—Ij-A ^J| jj^laJI Jjl ^Jj ,4a .a ^ 11 

. 4 ^ j 11 i j (JajlII ^^IiIjlIjI Cm ^ > Gjui I ^ i u fl j 4lo.^JI jj| ^la > L 


J5 



^laJI cSj-wull JSaJI 


ijLojt| Luj J_£ (Jj-q-jj (_£jz^V I CiLlljj -yl1 jjLuj ^jC. J iti >11 j-LAJ La Jjl jLuII 

jl 4-=kjJj l^Jj-a. tfjW pILall LaLujI Cj L> I j j y . 1 1 <ja Ij-u^ j I J-Lu J_5j , J a ■» 1 1 

illti ft i (jy\fl . 6 LiXV I J j.y a ^jA ju^ I J-A La JIIa ^jLj ( Jj-U.‘i« i j*-ua jV I t *La_o k_ijLjJHj 

p IjA y j ^^icj lL IJ-^.VL jiulI jj-lt 5jj-iJI LjaI ^y*Aj * 4-^i Lu(£aj piL*_U p$ilI Ley; 

p tUl mi Llj Lfi 4 » > k Ini I ^ya p jA Ll I jij JjAUJ < Lfl-uCju J ^IlJ I £_i Lull I ^jlyTil 4jL_LjJaJ I ^j ( >1^ #> 

. (£ J LLI pi l*J I Cj I Jja*ja jl Lu Lu Ij j ( jjj jjLialJ I 

pu Lu :J!Lq 4-_i_aj-J I j .*> tall 4 i j-alJLi I JjJ y a pi L*J I p^ Jk 4_iufj_JI CjIjLus_^JI 

jjJj Lu i &AjJ jxuJ I *j| i4jfoUaj I p lit | pfl i.ul I <k.j j| p}Li I 4 ^j^j | 

Lai < jy j-ull ^gj*i i4fl Ijx. Lu-S (_£jJoj (JuLujI (_£I ^-lc pjJL V <j£]j t ^jiljX-VI i ^aLau 

p uu All 4 -w I \-v i. v-> | Lu | ^ "ky I JLa» 6j \ & 4-y.jJj Liafl fl pm*il JjLA p L 11 j ■ ^ r pj ,| | 

i (^jV I pjic.^ La^JjJAl Ij <p i t a 1^1 Ij <p Lj_la] Ij »kill fll I pic. t^Jja CuuL uj I p jA I I 4 Aj_jl1 I 
< y.kVk^ 4 a In* a pL — 4. \ ft lit ll I OjLy I J I — ^-aljkill p. V A.*ll I I j_Aj <.. IA j . . jjuAuJJ picj 
V IVlUj i L yCi jj-Al Ij (J V S\ luV IJ ^ Lua-uiV Ij <U-v^Ll Ij 4-ij y.~kl I ^Jc. <_oj LaJ I <LuaJjJ I ^_A llail 

pi Aft all (j_a 4-JLc. Cj Lj " m a i—JJn ij pixll j I p ^ I, I . ^jV I dllAa Lla La “i A I Ji. iji \ | Jjjj 

. CjL fl IIj 4 ilftf. jail I pi JAaaJ .1 ^j-a Vja 4aa ^ Al l I ^j-a V^Uq j-aV I ^ic. CjL.uALlL Ij 

* * 

<4aC. ( jij-axll Ijjfc p^L^.V ^ ll^uj t 4jljj LAali Ijt i«~ ju» > 4 > »>ft’k l ]ajJ T pj^La 
j j<a"ll CjLila-C (jiJj j^L^VI pa j fl . lj <j| jJ_u Leu JJUauJj * 4ajSL&ll Cj I *t< A LI I It > j *y*k 
^jjll u-fl I J_A V I dlki^j « pLajil jj-aUJI Lap Ljj L^J I j| ja 4 i A JaAA Ci 1 ji J jj ■» 1 11 

p LjuaJ I jjaj IjjB ^ic. J a*i A*i 6 XA p Lajl I Cj LI af jLfl I <u_=k.LlJ I J^aj < I^jLSaj j I {j*-*^* 

( jaa£. jjalna pj^il 4*y >V» j_A plaJI ^juLua^VI 4 iauii Laj ^jUU pllxll 4jujJaj 

Jqj A iji i-j'ky’i :JlLo 4-uaj-ill uijIjlL Ti Cj4—^.1jj LuV Luj iti ill ^jjj^lll 

pUil 1L 41 a *i a (jj^Luj puJhLiJJ 6 jjb ^jAxaj rLijLi^sJ I Q L Ij > "y| I ja plaJLiVlj #p L_iVl 

OAjj-u LuaijuJ Jj^aj ^a I jJLl I Li^Lcu I jt Ijjjja i n I ^ iai lj (pLajil uM) 

. Ci LfaJI JJJ 

LjjljjQjLa jl Lla k A LLa CjLjjLuua Qm J *G I JauL^ JujjLajj ufljaJ iaJ I ^X. JI J-Sj 
1 4_Jj | Cj 11 aijA ^-A pj_A LaI I 6 JJb jlj | JAjt I j < pJ Lai I pa 4-u_u-=kJ I IuILijAuJ <y >Vi^ Cjp L^ 
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I 1 < b_y^ LI I 4l flJr/ll I 4^JJI <j-a JpLL=w 6 jJjj-AJL Qm >1 Cu jj L^_j| LlKlj lJ -1jLJ v 3-Aj 
jjJ I L u ^ : I V lie Uf I J-flj I J ft | ) I o I jjj-u<a Jyj I4J I I * L^-jjJ-» j* iV\ 1 -i-1 V j^aV I 
£^il I lj-6 iJj-aj LjjJj Lu 1 4jI tti i ~i ft > 4-t J iliftV I 4 I II J}LL jj-o jKall [ jLslj^U 

t e 5 

I <Lu»_fllj <jiaLA. 4 -jJLiIaV I 4 jujJl!^ 11 f LcJjlI I i^Luli^I i^Aj-u^LIj (4AjJlLI ^ya 

LL 4 AJI 1 ^_flJ I Cjl t^iL-ul ■_■ | I Laj aC. 4 a 1 ..^1 al1j e LaJaJ I ^^j~Q < 

J ^^i-11 <iLfc LljI.1— =*j ^^A 4x.j_oiail <jl Lojjj < (_£jUJ jxJLxll 4ajJ_a)I 4-Lk^^LaU 

jjl ^Aj 1 < t i i l l i^J fl * > 11'j ^(jlJI ^yj 1 jua "’w V i • l $ 1 I ,jl < 1^ 1 > 1 uJU^I I a 4j| 

► * 

. lULaJ I L j^ a*l l 6 U»> Cj Lj~> < »in ^_fl 1 11 i^k lilt 

4j Lx. ^A Ijl Ju » f lifl ft) I jj ^ * “ ^j -0 “*■ 4-1^ fli ^-Sj) 1 n Lo ^_] 1 » jj ( |Ua1 I <j I 

^ jl I ^j 4 -Lo ^ Uj^jLiu l^l£ I j] llxj Lij^ta ^vLLLVI ^ 

# s g 

Jjjx F L_=J J^atj f 1 iitut I ( _j-aLlI I JLl^JI £ LUxjujI La I jlj I Ljj jSaj oLjlui n ^j-a 
^ul^aJI Jjjla L® u .^^" U~I « / . J V F^ll J,U ( 51 Q-L-i-*i 

6luu Iftfi I ^jC. ^jL-^aJI J^jliJI ja. Q A Jjl JjiJLI J^a-fl t^JLaJI jLjtt 

d 1 t^ l tr d . ?. a I >a -v t ajxuj I a i jl 11 ... 1 4 j I d *>.j jl llo^ia 

LajS I j I LlLu^A^aL jj_A LliJ Lx. t Sdl 1 .I 1 J-loj-o ^ I ^ln >11 | ^jJLj I j_& Jjb 

»[j aI jJu il I l^J I 1 ^ a <I 4 tj^al | 1 J lj_flJI I 1 uJ lA-a L^ 1 1 i.u j| 4 « ■ "j«| 

.dUj^ SjjjiAJL ^aVl 1 Sj^a^JL <U^aLaJI aj 1 XI| oLxjjL-i^il 

t j-aj <<jS 1 »i*t jll ^jLU fJlxil 4 « > 1 L ^c. La Liixlt jjxi^JU Cj( itn 4tlflalI LuLlLx. ^jl 
L-u L*_A_jj (2^-* ^ LaJ I ^_ya f I ^4 I ^-*^5 (j-® J I j jLn 11 j jjiJbiiL I 

^IIL-u I J_S <iiil I JIaJI jj | 1 1 ij A J a ^ I (j^al I jj-o . j-i-Tj L_a 1 ^ ilj |J 

jJjb ^>^(3 1 Lfia^uti ^A^ilJ CjL ajj IjixuI jjJl Luu JA ^LajJI J_jV (JAjujSLJ p 1 iuiV I Ja^A-wj 

lj i i i ii ^Jx. diUll pJjJ jl 4 jj^jJI f Lj i aJL j-aV I jj-ljLj i Lojufc JlLoj dLJj jj I ^Ajj ^A I LlJ 

I JJhj < La_a lJ A J_ix Jiiiuj J j-% J*\i7i i Jfi ju Lj i*\ fl~i ^1 La^. «_> t -val I * Sj 111 I 

. LaL la. i ^jJ I jUlIV I ^a J jlj l^j ^Lill IjJb 4 uiaLLlk La^a 

f f * * * 

AjlammI Jj I a i La J j 1 tn 11 jl^vl I L£ ljj :4 aoaAj I jx* I ixj i-Aj-a vj LlA (2)^J 

jA jJLJI ^jLl JjjJI Jjg^J I jj -0 J 4 A i ^jlll jJLJI 4 n» ^yC 1 iAiJ Jll^t I JaLuII 

Ij^Lftj < 4 -u^Ia*JI JjSTG ^ta At Lr lix 4 aK ^J^JLlxu Lllj rSjja 11 ^LuaaLxo Jjr^o 
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JiLL. ^ jJL*JI ^1 J-nl ,^-->0 f-l*JI ‘Vjia-a jJUJI ^Xo J ^1 

Luu V I 6 j J-A g- IjJ *Lfl_i_U I j^ L J i i T i \ i l«:j_a. ^ll LjJt j I j- ^ - a J I ja j^Jj , < i U -s. I" 

*3^*11 ^ Jj^ j-*C *jJI lift jj^f jl V lit jl£ j|j 4 > la^j | 

j.1 ^ \ln'i 4-u\ V 4 Luj ii (<LLfl I cj I I jl) hj jlil I pj ^ *«1 I j K ■ ■■ ^|j o ■ Loj j 

Ul ^ Ijj^l 3L1 a jl <11 jl 1 lie. JJj Lf ^=‘j • t H- L a Jl jj, la 4 JjLL j_o 1^ -jj 
. J>UaVI L ^lc j n ^ fli l$J IjJ-ol jl jl Lfl olj _n .. l 

c p 4 

. 4 Alc_ jLaltVI j^Ai t tn1 1 jin Jl I j| 6j^A £L0-u(j «_»lUSLl I 11a ^fl ^LlHa j j f Tl . ‘i 

Lqjj 1 j_» 1I (JL~o ^a oULij oLvfl*ia a ^. ja^a ^allll jjl 5Li^JI j-jLlx I I ^ I 

jjJa <JL1 a La-»j <<UoLl L^ll V 11 a jl^ jjj < ilif jjI L^j 1 ^^ic. L^ >11 jU\ T 

jjJc. jSwij Jlxll LJ ic jj-fllj jl jjLH ^^lllj < \ mi l jl (SjiLil <flj-*lI) Ij^alJI Jl^ 

p,jJ n x ^ l (j| Xu*i t (JUI JjJ-2*. v flitXl <_Jj wjJhjj (_£-A-a ^\ jSllj i L jl pi I «*s 

<l~w a ( Jrw.>l (JjLaJI p.j Q n <1* 4 (Jrwlj-o ^Jfl (J-HaJl I j_aj « JJul Ij (_^e>j_ajl)l jja jH i 

. 4 -vjj■ wl | <jjj|jUI jl 4-JjIl-q jU 1 

jj I j-o ^ I <Lu jLi-ftJ I (J-4ua I jJb La-fi r LsJ I (ja LiH L (J5 V I * Vj a * ft LaJ I j I j Ij 

Jj A-a VI (jiXan V 111 j a f jV In a a JI Jl.lj l A J \j I it. n j| j*\a i V L^ll Lrw 

I S^JSLc (j-l^-l ^pUaJI J ^-^1 ^ i ^. > ) 1 <Q 3llA jL» (J_j_flJI (jJ Lix^ajL^ Jjal (Jjb . -Ua a 

jl j^at I j-o (J-A ^j^wl 6jL ulj <S< - i .Arw l I 5 _u^La£. jll I S_jiL» 1 ^ mfl** jila jl <Laj^L1lJI ^ ili~i■. i~i 

J iAj lI jl^JU L^jV Cufl £ Li_J^Lic j X j-u t 111 ji^w (j^ V ^ alri» a ^a jJLJI j/L» 

6 j— A JJLo u_a L_JjSj_i_u V f 9<Li_a j\ ^ m a *i I IjJtwj j I <_ia Ij ^ * »j j I j j a < A C5J jj j-iia Lc. ^ llV 
. (J iftall I j-0 4 Q h -1 1 I Jail VI J | ^ I^J V I |"g-Lc. ^1% ill (J-Sij La£.J illlj J. I 1 <Jl-u V I 


j4£ij]| (Xp. jl£9l 


<a^Hl I j lfl i a JJl j I I j-aj I IJ 1 % Ul.ii-A a j I a.\ ‘l \ j i^flll I j-o j Lc^j <1 

, I n tit 4^ I^J I 


Jj (j lalall 6 jlUl JjcIjUI ic. Jia-i JU ^jll ^-Aj t £ l in t xiV I ^| (JV jlujV I j-A JjV I 

■_.K ^_A LI {£ I J J-A t—>Kl I Jia <<lxa J-o^ jlja jjLiJI ^jLJI jJalail lfl iU <j| 
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t * * -r 

^ If \ 1 JlLo >La^. AJLj Lg'i 11 Li La- ^ LfiLfj I ^_ic I ji 

^ ^ ■ ft 11 <LC.^ A_*k A J -0 |j_lj 4—JV J " < nV I 4. . ti a 111 1 (j Lfl 4 Jrj < La Lj t j L^j! 

^yaj « Lia 1 iAH <LU ^_l£.j 4 >a i fl-fc. jual oLLjLiuj jji d»IjLm ^_aj < cjLi^_»aj ji oLuaio 

^ Afl Lxll I 4_-o_» J_C- ^g\ Lfrlu La-ifl ±jg JjI J-iV O LlJjV I jl pi J-J 1 6J-A (j I £-*-0 I^J I 

<Gj_~ ^k. I 1 a f JljJL a> c^-i-L I ^Jl Jj_J V u flir/il I \ J1 j «|V I jl ft 2.C V I j_l!i— liij 

tf # 

<aJUI I Jj J. ~ ■ jjl V £jJdl I La Vj_=w I jJj iq! flj all 

:( liSJftxa LuLii 

.JUj J>ll JS: Vjl 

* 

• t-jjlx. JjAxa : Lulii 

• J^j <jli ^yaj : QIG 

4^a.I 6 J 4 J < 1 mil Lj t <_u liU Ij I l~l n 'vl I 4Vnw A" La ^jj-u V <jJ (aJ I <L^11 

J£jJu I ^ i A1 jJJ <a_i^L ^JV J~i i mV 1 ^JajJLI ^jLfl ^JaaJI 

... « „* . 

jl jL>xIa» 

Cuts ^Jj ^ ~L-k 6 J a *11 |\ x A Lai. I 4x.j fi -V a ^_L ^JV Jj—*- uV I j kU I I j-A ja-jJaj jicj 

LLLi LixlaJU Lf> I jlli-w Iri -^^Lu-u <CjLojlil ^aJ I ^j_s_aL A1 | ^Jr. JauJ I \\\ -y* 

* * & 

{.jlj ^Jc. jJb (_£.il I <jjjj 11 Jl^k :dlJj ^ If Vlia _\_Zkj 4 LLl^I < -i-Ti A -La j ^J_i OlAjI_o j » r 

J*i A*il 1 JiL^J I ^ I IjJfc L 4 If. I 11 J jjGJ I j < (cjL-^-iJ-JI) CjI j 4^j_aJ I ^Jja ^Jc. 

, d i. .1 k tj 1 j 4 U \ I f 

Qiiiinll 4 CjLl^ 3ji jua juj.ilal ^Lij-cVI >sdI jjjc. j^LaJLI iJ-i-fl djliil (jjJaJI ^a 

^jaaJoAj ^yLi Lo !*Ja-o ^_^A La Q i/w A 1 4 ^A»^Lla-i^aV I ^oA-LL 11 *Lj_uj 1 ^ Jf 

I 1 j_A ^Jc < I iZ> Lji-iiJ I di i*n Jl aa < ilr._j La^Ijj tJ-i-oj J ryj |\ i ai 1 ALa JaA. id li_A 

4 <Li_ujJl1 I LfaJxiij l \i If. a 1~> (jail o L^JciaJ I ^-Aj 4ilLt <G Li^a J_lj ^ a_U il I JV Ja-taV I 
i jS b J rwj La-o I Ci Lojl* a <_» I ^Ic. (jj j"' -y~ V L^_J I I ^Jc. djj-C. 1 i k a iij-lai Lfl iaj 

. \r. oaiyiI ^lll oL^jjj 
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J lit I J HI .1 J / l^-La P Uk I o Lfljd l l I 5 J iy±- ^JU lAJu ^ flU'l l . i J V iu 41V I 6 Jja* jjlLu j 

< HI.oLaJI 4 t x^Aj-ft] 1 Jali j-uj -lit uijJ ~v > la <juLLo *L<^aLjJ I p Laifc ^jAa j jjJJ \ ^ ^jj al I , j<\| ^ 
* -„<S - i Cl| 

j^Lj JaiJ Ljl>a C$4 f J **** ^ ^ ^ • J < ^J-JiV 

JL^a ^_fl jJlj£ Jitlu <JLfllj Cip La. I <j_Liifl|^U I II dllj 4-k n*i Cul^j < " L« Q 

O^k. ms* I IAj i ^<ju j L=J I {jC. iaLJI 1 1 ail i <jjlr>\l I ^_£ j) ■“ ■ ~ *» * | [ ^ a U,j A &' a 

9 5 

^ 1 "k \ > jj j-j a - p ( 4 A fll I & > -v f ^_*_fl Ljll fJLaJI oLuoj Jjc. LiJaLa. L^iaj < > . v Jo *)/ | 4 , u ] | 

a 6 

Iajj JJaJ LfliV jll ^ I j 4ijU*i <j JjU V I M cJlj Lai dllj £-aj < <_u jUJ I . .t.. M 

VjjjSiir ^ 

jjl (J^aj V ^1 jLlc.1 I j>—a 6jJb ^jkaiaJLuJ. 1 ^ jj_l |j 

. dll j jafi. jjj^u <jl l^aua tjiaj V ^^lll «L^jjJI Cjlju Igil <^ja> .*■» L^_j| ^^Jr. l$_j| j_i 

11 t ill dll j mj ^1 ^y.*Iuj ^ fl J rt JLI 4 J V J 1 jujV I jj I <-oLc < fl 1 oj <j lfc Jill I jys <j| 

• J^AaIII jj-a 

La J^La. ^j —a (£j\ — j»l l Jkll 1 ^ dK i t i < J—fl —*_JI Jjl j j M il 4jl > r t ^ J dll J j-oj 

j_ji dlljj liA I jlflj V La 1 u ill jjU <LLUI 6J-tUll jj I ^a^ll ^Irk ll L ^ ■* ■ ■■ > 

jj^ | ^luaj <j j \ i^J I 6 1 j£a jj I < 1 a^I I p Lj_iil I <j I I ^i Idllj i ola a I *a 5 oii^lI ^ ju ij 

^aaj oil] Zjj-L*a I jSL <jJUI ^Joill (j| jl r <j-aj^ll ."pljtAJl <j ^jG Lac, LL&c. 

,<ljLLa oV L. 

^Jj-a ^lLo p I —j L_fi^JU L 1 a >a% <Loj_ 2 kG_i_ku jj I (J ifta ~J I ^ja ^ilal I ^^jll I 

i Lfl^LL ^J| Jjuajj 4 t y< a jJ jdI jl ^LrJI ^j-a SlLn a A^.a J^a I J-lj < JV jG-tnV 1 

{jua 1 til I jjLj j Gill tdllj JLj— a iln*tl I £jLLo1I ^j-a V Jj 1 a a ll 1 «tL * dllj J-* ij <G5Uj 

(JS J-^-loJ J^S^LLL ol-U ^Jli A fc t l l 1 J^jl < ^jlc. ^ j\i LJ Ij r, i JtV I Jjfl a *il I ,jV Iji Jjj AUlXJM 
Jjl <1 (J-iill I ^dfaALaJI ^jl i^j jikl Jllja ^pij /JLaJll IdJb ^i LxL^aG j| J IjJa 

Cj i»iijj JjjK ,7. t Lad*>C p I^SGajjV I IjJfc Jla p LoJjJ I jl JLJ I jjjC qiui i ln<**i> 

j^a JLill JUb 111 j^Jc. p IjjjfllI <tw jjLaJll| j| oUsla^LII jj-a Jj,\xa jjx. ^^Jc. <ajL5 

di <jj I L LaJ I (jjl Lil I j4j u aJ I I Li : 1 o a < J^j-U I I .La 

<j| LGV LjjjLi *t-l_a-wuj jpkJJ ( i JLL 4 A L^J^L^ jj -6 jSLLl jj L5lJ 4 JjJLl j G ^ I 

j ^ ^ I ^ 

(_^l jj I J&aO^f jxJ I ' -■- 1 ,j| ^_c.j]l l ji-£.j Ij t~i ,u\ (juLuil jjJt ilLljj LajIj Jjl -. ~i j fcu 
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i\jj |i'i 4 .vs I ^ i 0 ^ ll | 4 fl j Li 1 | ^ j.iO l l 4 I -s. I .-. ,~t i t i ^ » t | l ii j 11 I Jjj-jUaJ JI4GJ 

V llili Lo jljiLS Jjiaj I CjVLaJI CjJJJU Lo_^-oj ilflj CjL j IJ » ^lc pLj iL jjlA 

I1 _a I p I j q 1 1 iiVI (_^uLi-ui ^lc LGLIj i i M ft i V «G| (j-a Lo Lo_i J^LLi j I J^_o_i 

. <_J llJ I 6 ji I 6j( Tl"^ I «UC ■_ kJ LslI I ^_fl ^ ^k\ 1 L J^_I LftJ I 

JjXll t^_i I JjBj jjjj-ojJJ I j I <J^L p I j ft’i.i.oV I I j A Lc i A J.l fl IJ ijji.iil l ft 11 

j Lo-wa V Of V I j Ija lu*u L 6 Jj£ll j*-> JLflj i 11 £_u jll I jjj Lft j I j I ^Jolll I jail I I JJ» ^Jc 

Jjl ^-aljJLfll ^Jc ^jJL) dljj J1 ft 1 r V li . ( J ift 1 i.a l I l jj I J*\ A Cj I J_=wV I ai-A ^jU LlaJ 

Sell! Ok-4-«a_i J^-oj ^J_A . JjJs-lA-o ^_lc dlj I fl i ^ 1 7i > jj ft-Gl Lollj 4 i nUf I 5jjJ 

Lgll ^_ic >lJuJ1 iJ-jLs ji£. jJSLlu cJa^jl ji j ^kftl I) (*—») I Oils* Jjl ^ I <j-o 

4_Jll 4 ^ 'Vi 5 jjj jusJLj ^_A I j <jl p j-aii V (jGJj (>LLo (l) > _ t 

<C_»i Cj—*- 5j Ll Lc. J—i ^ Tt fj I ^iU*i iu'i J i *Cl "k 1L j^/ift ( |) ^l_j^ ju ^ lx o 4jV ( I) J 

Lo 4-=wj Jj dll-A (J-A . lo ftlj t Jojjj 4 i ftlnio SjJjj-o V 4GI j 1 >~ f L (»—>) OjJa jjJ ^ 1^ 4jjLaJI 

<■ 

. llA Jlo fjj AjJuLij i S^lio 4 nmUII 6jj^i-«aJlS a ) j^ a-oJ I 

^jja LijI^_j 4Jlo] CmaJ p lj-ft~>oiiV I L^-» ^yjU I ^jLiaJ I jjLi ^iL auJJ o Lu I ^J-u 

jl Jj“. iTit I t _^L=iJI 4 \ a » 4/1 Lo _jJj JVXL ljj*J I 4 ^.jVi I ill J)U\l I 4 jjIj 

Lojiil 4 a1 ~s. > -LLz^^Li Lo a J Lc I^lLujV I J >ft» >11 j| ^Ja-Jl I ^jV < pI^xLouVI ^Jc Ltulft 

, 4 o 11 Ll | 4 Q »i ■ 1 1 X 4a i ii ^ i ^ n i 1 a j| Aj ( LJ>a> 4< i iUI Li ^ I * i» 

i- 

L+e ij 1 * 1 ^yA ^JLsJI f^yC. Cj IJ ft *i JL O Ll Jt O ^jJ-LoUa. $ L J-aJ I ^.ft ^ QJ IjLJ-OA Llj| 

■ u-ui Cj IJ ^)i i* i LtG«_s i ^_J 1^ 1 4_> I I > V ^o ouJ I 4j Li.u-o p 1^ Ajl jjiV I 

j^JLxJI Lq-i ^GJI U^jU\ ^ic JVjJLlaj^I ^j-Lc V L^-jI Lr lt 

# ^ f # 

4_ulio I J-*J ■ ^Llo ^ ^ L*J I ~y » L) I l kftJnlo 1 \ \ i n d Lj_A ^jii J ^g^ii.u ( o^j 

, <uii ^5Gil I 4 _J^_j^J I j ^ -o VI J^o ^_A p 14i V I ^ u» W | 

jjllll ^j-0 pLo-LlII jj | ^£-jl (^>UI « JjL£ JL O-CLi 6luU CjjjG < Cl J "J I 4 .ft 4-u I fl 11 

58 « 

p Laid I jjLfl XXsk 1 01 |T||^ I V ~v i Lu -vj , I 0 1 I ..A 4 G j . -*^ J) 1 I 4 0 Jjjed L P IjXiliV I * j * I G till | 

<‘ fl ■ “ I I J_A ^ If- j_aj I J^.47i_i 4 ij i -v ^^ IojJ 4 > Q l-s. *\ Cj 1 > i/i^J p Liu I I Lai 

^=GJL LAjI G-wV 4LLi (jl3^ Gt i^j < CjLi4/t>jaJI cLt J^o J7 ->Lu ^7 1 GIG 44iI I t j_j-i-A j_i 

I ^ »lj ^ & ^j| Ojia.ll I ^y' s% * j >>■»■ 4jlfi 4-fljlj Cj Ij il JI j| j^jLllJI 6XA j I (j-L-G Ijjj 
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^ I JJj I J Lfl t ^ A ^ 11 I I J—l-o ^J—Lc. ^u_Jj ■. ft i^J I ^-Lc. £_£U Li A .1 i ' . T." |1 

jL-lA^U <LL5 ^1 tilt < v—LijJI J}LL ^ ^_ij "ill 


Lol I IVLfti O-i-^Lj £- LaJLi l *i 11 6 j_A j-i C. «L> j L \ 11 Oj-a Ijlj <6J Jua. ^ 

^JLi I t_flj|^Jt=J L Jai. A a Lu Ijfraii J* ■«- * I j I <jxjajJ Li <lft Ana'll I j | 4 , A n [jj J j 

Jil L^l ^.L jLlLVI 

Ijjjji p I jj 


ft 

p 1^s*i j nVI jj-o LojIj Lojaj V f jaJJ ‘LlIaiJI oVjUJll — ^iljll ^q 

*G 1 tU^"t jl OljjLaJ ^-fl JLl^JI £ Luuiil (_£ J-a jj-ln J -alJU ^ alaJl ^lfl"ll ^llLai . JV jJL r V| j] 
a-~*\ a Lujj i “t ij OTk. L-J ( (JjflLX, ^Jj j A a" oVLJI 6 J_A <J!La ftliijL^ ^L^JVI 

v fli^ lfl all »- ill J^Lk ^jjo t $ Jfi ^ - 5^r JI <Jt <la.j_a ^oLujj-L^. j| <-e La { j^x I a ^ 
Ix^j j\ZM\ dUlfti J-A rpVjl *«i >11 ^ya jjj^JI ^f jl i uij l^ji_l ^aY I In i j ju S^LgJYI I J_A ^jl_i 

jl ^ T*t fl W> Jic. JY-=w j-=>5! c*5j ( ^yc Lfril < 7|V\ I ^ J-A jjJlllLj SJaIjlJLI Ji^jl I ^ya 
j(j L~ ^jJI 4~i-a. \ \\ £_a ^XjjYJI ^_fl ( xS&Lj* ^-ifli ^ jiI ^jlaJI JiLuil joj QJ-l i ^L^JVI jjl 
fl ill s flj Sa J_^_^ Aj .\ fl-a jjiaj » ^ dllxi j_aVI ^jLS Ijjj ^ A j^flJ | J a j^j jj-i-a. ^_CjU 

S^laJ I JaLutuI I CjLli^LjJL jl>L la-afl ^L^JVI IjA (J!Lq LjAJI ^tu x I jJj > »11 


(JjSx4 jJIX' 


I j5lA QJ V* V 4_olx. tZiljj^VI tj(j < IA’i a <j| < fl ii-% » <IaJjj-o Jj i iL a LaJ I jjLj I 

Jjui La^J I : La s _$^j 1 ^ iAi i \ 4 -U,»~ j a ^_A ^ La j I lx.lia Lux I 

( 2 >-a Li 1 4j i jl aj ij^~l *La_i_u Liluj J-. 1 J I p ■ -■ -v 1 1 ^ <^( JaujLi L ^ u A j jjJj I JjV 

(j-aj < <i>i tol L jj 1 i7il I 1m fl fjiji *J Li iTi M 1 1 ^_A JjJI 6 J-A Lfi I J^_Aj t j^a Jj LLa 
. . Clf.jj lA a L^J jli V J All ..til ^jlj < 4_i J ki/> I J1 4 i til l t i «il 1 I tlllj ^Jja 1 

O^mij Llj| LjjjJ U/Lo Q JA 1 (j \\ 11 ij I ^ AXaJ 1 ^jjuJj^JI I kiljJj lj^-A 

^1 6 j-flLil ^La.J j i i (^jli J-A jXhxJI ^jl u'\Aa\ t l (j uia*! <jjLH p 1 j.T.SU <„Uiuil 1 <_JIjlA jl 

<-5^1x ill LlA ^1 <Jj5 ^-lLHiujJ La (J^ . L 4 fl-k ~ i.iij V 4 L 1 7j L ^_^j 9 ^^jULI P ( _ f Jjl) j^xJj cxujU 1 

, I £ 1 ^* 3 ^ ^ J L^aJ I j^k .^11 £_flj JaLuj I 
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^ lr_ 1 ^ *> a <116 i i a . .i il ^ 1 1 "n 11 IjJh |^J‘» r\ I ^ ia ^ fl > IIj £^jll I I _LA J_j-o ^ J 1 CjI-L^VI 

^1 c. J^a-aLA Ljli ^j-a ji I ^yz 6j-jJS J^La. Cj f J-^V I aj-A 1 Ay m t^y^ L 111 JeLa.}LuAj t a*i_a. 
^ I lA-j j.“ i ii fl La j_A jr j l all I 6 j-A Jij_a.j Jj I . ui a*J I *lIcu I j j5Li-> jJ I jJbj f *Ljl-L 1. fl ~ a Jo La_i I 

. A^jii I j-A L. a a til | iuui 4jj Jjj I L*J I 


LAjjJj glj] 0_> J_aj I I K 1 7i ^j_S ^_A ^iJIj <L A-AjLaJ I Sj^A J. j 4 t i i i ul I ^j_a *-“Aj 

a L«\J LaJI <JLa> Li <LLsJI a j*\^11 L^_sLJo Jaaj < ijQ.~\ aJU < Li o» oj ^I oI j~wi 

, I j£t Aj Ub J * i La JJ -^*i 6j -l^V I <lLLJ I a j-A jj Ij < L^J: ^jJ I <lr>^ III ^A <Jll La* J J jaJa La 

sS f 

.^jV I OJau (JL LLa. 4 a. i~n j_A I ^A ^ ia", ■ ■ ^ Jj j^k \m Lat p^-uli ,J^ 1 4-j-«a^laJ Ij 


, LuLaJj Lfl ilc 4 t a* -v 11 Qtlt \ V ^j_iJI k\K will ‘LLlj lj_fl 14 i j ^jIaI La jlc.j 

^IjSJI Cj lx .jjlu jj I J^k*> <JjJlLo Lj-lHa^ ^ AU-a-Jj I ^ Uall I £-o J-a Uil I ila fl (J till I jj > * ‘ ■■ ^ Irj 

fj * > ^ L^JlLj-tuj LfA-LajI (lA^H ^-A 3 ) La <JlaJ ^ 

Ij^Jbj (_ 51 ^jJt V jjjJ-A JjLfl ll-A (2 >a jiiVlj /<jJLi] I CjI irv~k.Hl 

i 4jL(_lJI oVLaJI JJ_aJ ^ll I ^_A LAJ_=kj <LjJ L^J I <JL=JI Jjl t ( 0 ui*Sf ^J| I Cj-jiflll 
J j fl*i 4 <il I jua till I ^_fij_i-LL2k \\ C l > j-aj j >*mI I “ J Lit I Jj i t u ^^Jc. — ^olal un <-5 j jJoJ I 6 

y dlj i-la. ^jla (jic Liic 


<jj jua a 6iilaj ^ ■ .■ j_ia_a J L~ I wi-a.V f JjU 6 j i Al L LiaIa LaJ I lj| 

^ 1 \ O LajLJ, I I ^ \a ai LaJ I ^j L j.~i.-a. a j“ i-ul I j U* I t <la- iVj Ij i_> i auJ I 

^ s 

iTj ij LaLaj (<-LlVl <JlaJJ I Ji^lj JjLjJoII^ ( (j i i/iLaj 1 ^ I i Aj-juaa Lfl i If, 


<Li liflV I A. i uj*ifl.l I oLulji JA. IJ Ljkitl <jj jJalj J jj y c. 1 ~ i fl jl c. oLojiall tj l~i*S J 


LS-ijJa I li U.u Ij ^jla. «- ~ ^ LLiV I 4 -aJtJu a <Lalil <c.L a j| <l1j La <J] <lL Jjj^J I q »»j 

<ijC Li I ja^j c jj_ajaAjj LlL j L^-C La ^lJ I 6 jifiJ I yf-Aj * LI J-J I L-o JaaJ L IgJ ^-laj 

.LiLIx^ jjaJ I ■ jIa » JjV I ji a Lj a LL£ jjL ^jLjJI ^ I a Luca Lqj 


<£J_aaJL ^Aj L <*aIj ^jl JjAj jjl j tin<i J i/^l I 6jLfi i—fllij < i a~i ~kl I <^j^Ija ^Aj 

pIj^JI <A4jJCe JjAj <aJsJI > jl Jjll I 6jAj e tilLfl i-uml LaI Ij ill jjSL L 

LjJ 111 <Jj^ -yjfi L^ij^ u-jLlaI 1 ^a. I Lal-k V >I*A CjVLJI 6JLA J_A <dUU <_SljJLo <fin J 

S^jAj I Li ^Aj ktjj-LaJ I 4 >Mj .:.r LJ jJ_u L^l| 
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/jl 1^2 ' I o I .~i 1 -V 2 J I ... I I 1 * 11,1 If »« > I I i-v. 1 e. I A la II jK (X.JI) ^1 ll» Jj 
4_» 4 '■v > i > 4 Q \ . ^ | LAIj-JlC. LJ j XU *-* Ojj * 6 L 4 \ n i ^ 1 L L HUJI 

4 a IrtQ <_i 11 a i 4--^. iA i j jL»_J I 1 u^a V 6 j ji I 4_^^_2». Llfl^-C ^ j ■ -*»j I L» 4 aLl-l1 I I aA| Lj 1 \ I j ^ j 

Llj Lo^ I a c t a I £_^.j_j 4 Jo a 11 I >~i \j 'v > ^_fl L^_» jit J I ^ 11—>^l »«i \ V Lljj^ 4 q >c -vj , j^q’J | 

•H UI ■> 

* ^ f 

t 4_J Lc. 4-2 *j Jj j a A i *1 a j_lc. Lo lla_j jul^u 4A I ^ic. LjfijX. p i \ tTi^U ^_i 1^ » u tJI J^LJ I j | 

’ (> LT^ * <_£>^ f-LAia jU I JJjlII <L=lj Cl=u jXj 

Kj_j K \ n t. 9 i jji I £_£ T • I Cj Lljj i 7t r | Q,\ l n m I ^Jn.J I ^_y£i 4_fl *s.^J I 5 A A 

[ -mjLujI 4 > j lA 1 11 6 J_A CuAj J_flj i4j^AJI jLuVl Cj IJ jj^Jai I £_o Cj 1 o Lu ^jJ |j I 

^a.jjj f ^Jj * 4 ill ^J_c ^ 1^ cl till I IJ jl a * - - ■ I * a > ^jJI^ 4- iaI ~^^LI 1 6Jj& Cj 1^ i jju - 1 —^ j ^ If 
A 4_i_uLila pL<i ^1 ^ji_» jJLi |j_lLI Ijjh uj-® 4JaLui_uj ^j^j^jjLa ^ALLVI p I—> j .q! I ^JLI 

. Lfj i*> >11 ^ a 1 V Cj 1 ^ * 1 m il 

£\j x^ajl La t ^7 Ijj I ^ I 4 U-w ^( 1 f ^A LjA |\ k i it aA j 1^ a A axi I ^LI I I A_a < la^ ^u-i-aj j 

* * * • -* 5 «. * 

(j-sa-flj I jjI I J-j1 I * JJalij L^jL) ‘"‘J l)- 0 ^ ^LLaJ lj < (ajL) I 4- iA*Sj 

jjLfl 1 J^-Aj ij-^l I £JL>JI ^ lLsJI 6 jLj ^1 lj* 

6JJ% ft J-LC. 4ju£j_a. <L 1 A^ J—LiLAJ I 4 J f ’j 9 ) A5l jlV I Ja-A jkO. XXJ -V ^ ■ AjJ. Li.l-flJ LujLlS 

•ji ^ ^ 0 

qIa i42i% II I 4 ui*\j ^juajJI 4_fljjL_A ^ IA -v A cLV lj A {£ j*S» Tiaj 

(j I IjJb ^^-LJJ-J -1 Ijb jjj_a JJU dLljjj ^4 11 \ 6 ~ 2 ,■ 1 | 4-y I V J[ ArJ I OJjl I j| <5dJJ t ^ LLu 

^jLIL Ijjbj <,^Laj J^ aA .! *J ll 1 ** Lajl^ LlJ j jaj Aj^ A> ^ * a i > ^n^LaJI 

4.^lA.> 4 ■ nUl I P ( jJUU ^Jh I 1 > (*\ \ A (A^aIl 1 I jfc j£. J |^ tlllttl I A) I 

. ^ aA-k! I Ja LU I 4 ifl'A A J | 4A_o l£ Cj LjAxjiI 

CjJ^Ij < 4 La JI 6 j-A jl iA•%.V q_uLLa 4-iLaaj Jju 6 Jc. O-tj-^*! 4_u^SJI QIj jxJ I 

1 1 irtA-k 4 i . i i Lu I 4a i/> > LI I A) lj 4 -la^J I 4,aJti iV I L $ jo jiAi > ^L_i_a J itil I A) I t j » XA ~^ 
L jU I jjJ Ah 1 - 1 {£j* vJLfa dUAi I (_^u_lI V ! V_ 5 ^ a ° L>“^ Aa 3 ^ ^ 


■ '_j L'<J I Li ^aJXI ■= t j. ■ - V IJ .~i I J 2.U I Ub^ i JI ^Jl ^ -^j, ■ ^ I 1^ uKtx ^jc. ^ ■ . —■ a ■! I (*) 
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■ • 1 ■ 7, 4_cj lx. A t ‘G | £— aj tA —I JJL9-* ^® ^ 4 j J— ^ L j-^ jTu..y 

4 ft I"*•**- I I <1 11 ifl 1. .i 1 I o 


jp-ij p. *\I I [*\ 1 i I dO 

V L^JJ < i \ i.u\l I LJ1 a \ ~wVI jjLi «u-a^JI Loj^JilolJ <1 _lLlL1juu-II cjVL^JI ^a 


Lo 5jj jLlLo 1 ‘llUj.j jji a i 6j_^. ^jx jjljJI jl jLJJI jJLa^JI LxjJi LjLa ^ 

1 1 ^ -*.V I Li!I I J_Aj .<1 i *,0 4JaJ O^LkXo ^-AjJLj { J-^- 6jLxo J-LX jl 6 jllLo 
d • i tUI | I jLfi — ^511I IfLu Kxa Qii — t.ujjfi 111 ~\ 1 4i l, I £* j LA. G1 jAjj 


j Us I ^A L$J I lr>44i in L&xxaj L$J l^_o JAj jj | j 4» > lUI I £ j Loj ^jC. I^j a . t.*\ > | t Lai-xl I 4-AjJa^ 

ja 1 , 3-^3 <<jix-6 < A LjJ I ^Jr>\l I 6 jj& IjLlj ^ jLajJI &3J& IjU. :JIjjuJI ^ \ 4 A LjJ I ^k\ll 

. La_i j_iA L-l 1 L JLujj p Ljj-ixl I 4J La^o £jlA £jLt 


(J)\ ^Uau (jA 


e- Ij^ 3 1 jj3L» Lo Lj 1 ^. 4_ijLj_JI <U i-uUII Lfi_i^_i_flLlxo ^llr>4/^t I 

^jC. «GJ L_u j _ 1 XJ ^jljaX jl ^- 4 U|I OJ2kj JA J U 4 lij | Lajj-iAL i-i-a 4jLi Llllill <A_1_A_=J I ^Jj j-U.uJJ 

aL/^ill &1jj £-aAj I O Lx_jxrfS_^i I lilt ^\*"t LajjxA LLlI I Q^. J Lo jj 

iia-Jt < ijk- u^U ' (f-^ P G i>>) 

LojAfc 1111 JI pLjxftJL <j-oLA1I oLc^jAjII <CujIjJ I o »j » a 1" 1 1 I ^JJU I \ < V Aj i ^xLJI 

. 4 4 4lA 1 4. IQ 1*1 I Cj Ix^juS^Jl I ^-Q JOJ L*JJ 

4^3^11 4 _j-=ijXj <<* 1 vJr>H^ < I j jJ-t^aVI :JiLa nt o Cjj LA <y J_a1aGJ I La_i j_xA I ~\ ill 
^^A J^-c. IAJI UaiJ lj <LAj_L=J Li <Luj-q L$3l£j LL-u 1 j-urkl j I Lj-iuj l s 5^J L*J I j-A l^ia J J-u >. fl-L^j 
* LI 1 Jji £C_lAI^11 4 j-°J <jJ-qVI \_flJlA-oj JajJI 4 j^J 4 -A^LjJ I ijJbl^Jill dlt 

6 J-A >^ 11 , •%■ > jj j ^ >L~i 4.441 V 6 J_=*j ^ ^j "II |JjJI J <6 J_(jA 4 J 4 1 411 n ^A Lfl-i or Jo 

. 6 Ll=J I ^‘n ft * JIjGj (J l^_4-U ^ | jl <J 1 ^VI 


jLaJil cLalaJI ^rjJ <li_ijjjflLii-o <jiK ^JlaJLj i ^a^aII 1 aiU Phyisics 

. ft I »j ■«■ -fl I i i fi i^i J l_^L I ^ l-^Jj lj <-U_>-aJ I (Jj jJ I j I 1^ 11 J_j.fi ~ I I I > [g j] lj i e. Lj i fll I I 

(f^j^ 1 ) 
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( « 5 ^ t f 

4_i jill I 4 1 \t ai^U ^jI ju likLA. jxj UL j_iflLU. I £jj_pIi_o (jI j >~ir. I \ ^ jjjiJ I ^a 

^Jaj ^1 ^A Jnfl. fl (JjaJ IU.I (jf jlll (jl—flj j-oJ-i ill (jlj-A t JeuL£ J_ij_iLo_ijj ^kj_iA J__i_flI j ;J 

cJLl^ c V I (jSLu ^xaJLI I JJh (jl ^j_»A jja£. I Q i-k i LfljjjA Llil I 4 1 * 1 1 *1 ^ i s a ^A <Jj *La5j jxflLi_i_o 

4—JV jA-i-uV I *L^qJA'iV I J^LA j_o jl jaJl X II Lllia.}Lo J}La. jj_A jj-=*-ij j_^Ja_i Lo j-l_C. JaA fl 4_j 

^ fl i L^J I jJ jj ^jJ I jAjaJ I j i (JajlI I j i 4 a iQ-vJ | JiLo LoaA Lfl-o ^ljjA (jAfl j JaI <Cj 1 uAL^J l^ 

iiUjSkj <JjIa j-ix. L^_»i 4 .ijlAj l (^Ja lilljj £-jLajJI (j-a Lj_cijLji^y Lo p Ijj 

(j£-OJ V ^-lALLLI A JA j}V ‘ 4-iA j-lI|_JI j l^-o jl (jj£JI ^j-AJLO j| ^ji. (Jj^. Jj-U <11 ujV| 

jj Lfl_a. £~a J-o L_i» 4 j V 4 t \ J | +■ ... Li jjlj ^ o ... I a 11 l aoj l I | JAj t LulA Ij L^JI_LLrv.^L_a LJ 

. 4jA jA-o ^.iU*i < ■«j *» Lo JU (jjj L_xi | lg_j | ^_1a O I^jAJ I 

Lo J-o IJ-jj Llflj-X-o (J^ <jl *> Ij < 4^jjj_aJlII ^jLtJ JajLi (JaAj <~LL -y L ^ya j 
^Ij « 4 t^La Lflja—o (jj ^t*i «a i jLLJ I jj) — LLj Cjj^J LoS — L* Ai 1 J fl*i r Ij i^JIjlII Ah* 6 Xaj 
<_ajL 5 ji<A:JI < >lor jjLjLlLi JLa L>i ij^LLVl s aJ ioii 

88 fi 

Liij pj-a11 ^/s e\\ ^ll I Jj_L=J I Oj^Joj JojL^ ^>J A*i ajjIj # <-a!j I LfljJU j <j ^n"k*i Lo 

6 J—Aj *_i_A jj 11 ^ Jl Jj x^jJI aItlj JjI Jj-A-JlAJI jl <jljJ-A < * i i Ul 

< <Jo^^Lj ^ I ^ Jal juu ^ Al I ^JLxIl oL^JhUa ^jC. Ljj_j^ ^Jt j»Ln 1 1 1 ifla i ^Jl U-ij-kA L-loJJ 

*-fl-~ J fl f (J—jlaJL Cj —Aj jJ o 111 ^JLc. ^_A ^_5j L^_i| ^jAIjIaV uL u <| Llijl *t <j I j 

ujj * ^ Lol p LjlIiVI Jl fl»i ^jl (j*^ o > :^k.| ^auIij f 4 >« o I^JI oL jaUaJI ^Jlc. p I j 4 1 a ifl 

p I jj ^1 < fl i fl -J I j ihn I <JjLa-o ^1 {ji L^j I j p 1 \ <TiV I ^jC. i \v jjj 111 JLj-Aj V IJA 

. Jitiflll LAjuax (jLfl 4 ij~v’ilI A^aAJI CjIcj a Aj-o 


^ ) I I JA Jjlj <Luojll ^jLA |\j I I (jjg fl jj-i-fl LLlI I ^jjjkU I (jl (j-o I (^icj 

^ (JxLoil 4 i j-gjJ L jv^li 4 4 1 *i mV I l^j_tAilj p LJaJ Ij 4 fl * u^LflJ I (jAu (j Lfl 4 lie. L-AJI 

* 

J J_c jfl. ~k.*> J-A-ij 4—uj-fl Cj Ij— u-u ^Aj < LJ I Cj LjA UdJ (_j-»jl I ^— LmJ I p Ijj ^LatA ^Aj L a - i fl 
j-y i ij L Cj J L^ j->j u o^J I Cj Ljia->j L_^jJj-ojj^J Ij 4 \i u Luu V I p LijjaJ I J1 ^ /> ^A O La. L^jJ I (j-o 
^^ I**L . /vVI pLSUL 4-j-aLaJI 4^ujljjJLfl i4-ij »lfl*>ll Lfljj_iALL aJII CjLcj J^aj-O (jAjlj 4_ujLa Lo 
^jLiJl^lj i^j iti ill J fl a 11 (jj_jj Aj-aJI AjIjVI (jj-i 4.-^. .a. Ijl I v fll a fl JjXa (j-o CijLcI 
P j iiK it I ^jj (JjoGj jj .lA’i (j-o ^j^l a -\ itii ^7 Li~i~k,VI j\j The biQ bariQ J. X^ll jl a. &jV I 

.(juL_oVI (ji ^q» jtfllI jJLJL D (^j| (^jII 
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j i LA ~v 1 I ^jjj 1 Jl -l o ^ ui \ l ( jJLi I 6^UI 4 < j L-» 1 I Qfl a^i*\ r < 11 I *v » > L^ > a 

4_ij I j__c-J_i_ij V I ^j-U 4 _S}L_jJ I I j_flJ I <_IjJq_i Qj In I < ^p LJ I ia^^LL lj ^p l J I 

# 

. 4_LLaJ I I aim jjjilJ IJ 

^jl 6j£i ^_Aj p^xL 4jjJU ^j£- “i > ^jj_i_i Li j_i_J I I Aj ^JLilll Ij-^J <iLu<aVLj 

<jlj_Jo ^Jc j^j-»-> 6 Lila VI l j-i ^.j Jjxj < lj ^-t-o Lj ^ Uoj La jj_3kjj p L^jiJ I Jjjj IjS 

1 ft i-ti > I jU Sj_SfcV I (jj«J I J _V"v -ft Lo y La.I ^ lo j 1 8 i<ii Oll-lLJI CjjLj^I IjLL ■ ^_>Lj t fll I jjj- 1 1 ll I 
J--a>j-i (J-A S I—i U fl 4 U-k^Lj ^ j] I J) *-u 111 4 jc ,jxo LJ p^-iIi J LlA jJ-A I— uj V I I—j— *Jz Lj 

S^cJ ^ *>o J^LL ^j-o 4fl- nf> j i^-S JjajJI 4- i5i aa 4l£j oUqj^Lo 


^j-o ^t_u-c31 6L^. fl . p Lj_LfiJ L ‘Luta UJ I O LjJrv JI ^jjc. O LijJa-J I ^ *»* * Lttj j_lS 11 il I CA I 

Ij_aJ 61 i V.V I «L_ 2»1 Ij i l ^ * 4i ft *i ^j-u lj_ftJ I V -Lj < j- 1 lj_iJ I *i m ^ jjli-fl Lu | ^j_j_aJL I 

I j| Lo ^ fll jl 4 lj 1 -w a r LlajJ LoC LoLoj 4 a h -1 .a p LlxIiI ^J_C "-v~ 4 t . A. Ijli I 

^ll lj ^jj_j (j_ll I ^jJJ IuAJJJ jJ-oLll Cj LjIA i\ I ^jAjlj Ca ^ I j Luj^ j ufl I ‘J LlA 

* e t 

Ij-C. J LilOU I JlaI i-g a jjAjlJ I q-J_i _£3 |j < £_j_uj | 6jJoj J^L^. ^j-o 111 Lc ^j_u lj_S v. iUa-aul 


■JL^ lijjfiLLill jl u>^j^ ^ ^ 

Jjjj <_J Ho Lj £ j Loj j Ll^ l£ ju.i^ LI p Lj_iaJ I p Loki j-A J-ojJ I ) j-A t jo p j-Shj 
<j_tii I I jj J ■•> ^ ^ j Loll I 6 J_Aj i <Lij-aj * ■ -***« l^JjLaj Loo 4 a t o^I | ^j-o 4 a <. » i u Ijv * »*l ■ ■■ * > ^j | 

L Ji in jjAjJLi — 4 *1 ■ ..il | ^j ^ LL-aJ — 4 " -v . j( tIL%.l jj^-oj lj < k iLaJV I Lc —j 

I J-Aj . < fl Jl ~wl I ^7 J Loll I Jjjj <laJUa <_fljJL-a ^lVi ^juj-pajU ^jx. ^JLaJI ^Jc pj-i<aJ I 

<Sugawara IjIjU-j^jj I jr lj o\)I iJLIa :4 >«m *{3-° > k—ixUI ^JLaJI 

jo-Aj i I j^_Aj .. ^ja aVI 6Ja J i jjjJ.1 Kruskal JKxuj^ ^JLcj iToub-Nut oj *_i j-ll I 

^j^aJLAjujLi jJS Lai u 4 o iLu 4, t iALj 4-Lo Laaj ^axuj L^-jV £ j Loll I 6 j-A ^Jc ^ j-»L"A I Ijj^j 

4 

. l^lcJLs-o jjj-uaJI jj- 0 « ^j-lLjJI (J^JI 4 -ijlJ IjJ I jLolll 


^Jjjoj ^j-Lc. I Cj Ij-J-jLj ^j-i-L V_SJ_4_1 plj lu i jju ufc -Lxo ^ j si r> — jJ I ^ lo f [jL^ 

o>K.:.I.I (Jjl a j Ij_a j .C^LiJI jLauVI p l 411 j^o V -u j- « -» ^j ^^Jlj_c jl^ ^JLjlI] 

^1 4ji < Lo_j J-acJI ^jU| 4 i III iJjl I £_o}LLI jIaj Jj I cjL$ SjiJIj . Lflo-uljJ J-I-UJI 
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Laj i J_3L_Jf }L*_fl jJLaJI I <<Lj}Ij jLt_i| fjlc 'a.^, 

CjLo^IxII j ^1 <J^Lak j-JaI-lj uj ^-L-aljl^l jJLc <_fl 1 it/Ci i u I — lilj ^^Laj — 4 U a', 

. Ill L*J 4 lU fll I ^J_u IjjaJ | I p I uwV I < <1 ULa ‘Lu Li^ii 1^5 p 11 .T. | 


^luiVl (jijlaiJl :AjJjVIj (>j]| 
I I 

4-J J-iV I I 

^jL-ojlaj-o Lo$jl£ <jLuV I 

j Lm Vl jLmA jA 
ujIjS 

Angleus Silesius 

4_u_ij W Jjj-flJ I (J^uiLi Ll) £* j_l!i 6jl^_xIlII CjI a K11 6J_£_j Jj^j_o jjjj IjLfl j^fll LjI 

L^-L-jj Jjl (jSLaj ^lllj I 4 A >fl "JI J_j_=k 5 xaIj-iII 4_Lo_=JI 6 j A wft k£ Ojt^-iJ 

^i£. ^^X.jJI 6 J A <6 jLuJI 4 _ljJU La IjJfc U 6j_LZk. Jj| jJb 4 am& a (jl t ajj ^ I j Xa~ 

till l x rJI q jj J a -v" 4_uLilijujVI 
^La. jjUUj j^fil Ljjl fl f<Jl^. Lain pLIaft 4.CJ ■>. n ^Jb ^fl JI ■"*» ■ t« J| 

6 j-A Lajj <^_A Lo^[ jft" *«T» <il5»ll 5JUJI I 4 JI j j>7n I LlV I < Cj^jJ I £-a 4 1 1 flail 

4jjialil ^JJ jLU I ^jjt-a J ^ 1 7i*> ^Ij t L£1 I 4 1 ft ijjJ Km 4 K «f» a ji J_£I ^_A 4 .K ».7i 11 

. LfU ^Jl |JaJI kJ^J jjoJI <LAxll L^l ^Julaj 4^ 1 wH 4 aaLlII 

^JLaJI Jj^L jjx. Jj jj 111 I V] 4 _jjJ_JL I IaLjj^a ^ itiYi j^lll Lljljj ^j) ^Jj 

^joj f Ij O La LajJ I LjoJ I , \ j I j j ^a I j_l) I I JJb J^La. J a ar jj ^j-^j L^J I 

<^Ll 1 >«j -OkjJI ^ j a"> i' m jJUJI ,jLi ^Lo^JI jjIj 

C>Ll_i_liJlj p I ) J*iV I Aj iT.I 1 ^ ^_fl I .A»l Lojjj LUljj Jrafl. ^ »jlj " " ‘ I In~^>L V ([jiJ 
(J. .A . * i j] Jjja. ji 6j-a-i jl A JL« . 6jii j_waj (jrwj I n %_ii 

I | j > A J A"w I I lit A. I 4 I I . .1 A <Lij 1 ^ A I 1 .1 I 1 j . ..a I % |^ J \ ^ A Jj I A t 1 .. I J | .“.HI p i ■ ■ *» | 
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. I -J I j. >i "il I Jjj2k.j-1 f <Li.aH <_» j I j a\ . xt I jjr. (_£j-jU I 4_i_*_ljaJ Lfl dU A < t < ^ »7< 

dlfc l»jJ-=JI 6jJbUo . J iQ*i xJU j ■^Ul" ^jJi^ili jji^aHJI Cj p LuJuV I 

* t 

La—i— fl -> Loj I j ^_^_a * ^ j lli j^-o I ^ » 4_i_ l _ii_flj 1 i i uV Laj j p 1 * u J Ij ij L^jJ I 

Lu J1 i ~J I ^j. \ ^ i ^ iflaj J_o-lj J l_-h—i.TiV I < Cjj-a-iJ jJjJ 111 I < I jJb Lin a ^ja 4jj Iaa > 

A > P^-xi J Li_A J-A < J-l^U (Jj—»—-2h-» l _JJll I 1 jJ^AJ V ^j nA i T i l I jj | JjV I j* 1>J ^2kJJ < 1-AjJJj 
fJLc j iilo j-i-C. JjXkj jl p^-uu jj"t a 11 J_A Sj n~ mi n 4 jI i <-±J_C jLolcV I 

SpljjiAlL p^_La 

<jJ jV) jj-o Ij ^ii a i ill I < jaHU <L Li jjtj <l lii jjjj p 1a t<il I 1Lo ^j-oj 

Lajj L^ii jxl jl I 4 a ^ iAll ^jlll ^1 * u I ^JLt ^ <gi JjV 1 

.‘LojlJa Jjlj 0-» 15* I jj LaJj^j j a « i , i "> j>Jj <*Uj IJ O—tjj-J L^_jjl ^ J—aJ I 4-4 Lc. 

^jj IjLa . jj k*ill Jj-a <_1 jLc. <JLi. JJU 4_K I cdliJ I pLaJt ^ H-l^l £_4_iJlj 

* # 

I^_flh^olll ^Jlc. eL^_LflJlj ^ fil^l (j— 11 1^ UL4 SjJj— 1-llL p^ll 4. '%■"> \ I » S^JLJi ■ ■■! I 

cjJ 1 j i £\JLp ^ J ' I ^ ^ ^ £11 jl I I jl 5j-tliLl I <i_yd I j I 

5jj iS> jl l^-Jx IJ \l\ t 4_1 jIj Ou-Ojl L^jL^j ^-JjLJI LAjj^Jq ^-ua! ft A 

^r jl ifli I ^A-fllUl I ^L4 1 d~t i J a*i ia.j . 6j a uufl 4ijLaxl L^J I J-oLj V ^ll I 4-^.il 

a 

j_i ill |JLlJI jA ji_al ^1 j- 1 — ilil jJLail v lu^ 4jV . j_Ojj_a 1 i\i*S 111 Ij-iLLa 

^4-Jlill ^I 4_uj^aJill _A HI f ^jllll ^,4 _ila 

< 4— ajLjIlI I 6J-A (J J> flIL | 4-r^lj 4_a > J fll I 4 ^<uj1 a "ill CLuiiil I ^ -fl ^_fl 

( Jla jl j 1^-fl I ijkLlj ^ \iT \a jf\ £. ^jl—la lx. j j^ V 4 \ i I|’>1L 4 ft ifl-kl (j 

Lc. I t HJI I J Uw -0 ^Jb vill J < 4 \ i nj*i(] 11 O Ip L*1jV Ij 4 ilLjJ I Cj L5^-xU J1.^ eS, 

— S j-lL LlI ! lljjLSfc. Jj-a — <L_lLi Hi (^*^1 jUL I ^jlxJI ^JLxll jjl I j A il Jla^Vj <4 _cjJL jIlIi 

# 

4^jJ <11^1 ^-jj LiUw iijU.1 p I > iTiVI |JLc 4 \ \ > ol • JIjjJI ^-»j-*-*jj jJLc jji 

4i^UJI Lill Lllllj i tjj-lI |JLr. £-o j^aJjlHj <j| jl J^Ua Jj-^jO y^uQ 1 4j| ^jjjl 

Laluj p jjlAH *Lji. |j-a <4_fl J^Jaj v ^jj^ »ua iJj I J > l~i * ^ j l^y a ^1 (j-J. L*-l I 

j 

uJl^II HL^, ^Jc L^J^Ua dlji Luj p L-4-lIiV I 6 1a Jjll { i-ll I s 11 JlilA ^.Lal p LlIuV I JAJ 

|JLc I J^aJI J-fiJ t A til /*>V I JI < i 7.^11 la |_t j_tc I jj x*n j J t i j-u J^LieJ I 6 JLA fill! *Lj2w IjJ, I 
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JJjJj nil l^j jV I ^1 oLlJI ^ jn a 1 7 i 4 i t i~r± i jlu v _^-A Jill ^JLc. In *J^LLJI ^JLc ^Jl 4_iL^yLLl 

ff _ M tt . 

Jj_=k_JI _J-Aj « Jill jJLc 4-a_fl ^^-L. J _ i H 1 Jlu_A .^joILaJI J 1 ^i_Ja^L_a | ^ J ~ -^ I 

Ij 4 jjLL! * L_*JjVI jJlc ij A-i ». Liualll j la. J.I ^JLaJI JILaj <^l^J.lj ^L^JI *Ijj ojUJI 
l> < 1 ^ LT* 6 Jj_J=Wjl ) P Lull V I £-l-OJ jj-i O-a-^-O j) I jJ LD I <JVI 4*L A fl I \ Aj 

Jil j i~LA j ^U 2 ».VI ^JLaJI IIaj .4_uI aJJ ol aiU)I jj-o t^_JJl ji JLLojii Jill LaaI-Iu ** a ^ ik’.l ) 

p p 

. HJ I I AA t J-o I jJ I ^ I a'i A^U £ ll~w >j J-a Kla j I AaJLa j. iL Leu IJ j_Aj ^ La.~l I 
J] J ^Jc i-S^-Ajj <4 i «ii *kl I LuLc.1 ilr> iLi J) ix ill ^JLaJI ^AJj <JL^. ^jj_L^L_fi I j jj | <Ua ij 

<j> 

^JL 6j -ii J ll 4 ujL&JI olj^jil ^-ILc. «oja-^JI jJLj I ^JL J-»-» j^-ujLujVI j3jiJ| 

<^l!L_aJI J^Ia ^jju ^» aj ~ 11 SjLa- <jjl n. a j -y > pJ dlJj pljj <4 _ojI*lII Jill J>H 5 Lu ji 1 
£-o 4 U-^Il J J j i ~J I £ja 4 J La> I 1 LuJ 4 -jjj^o | I ^a-1 LaJ I IAA J JLi <j I loll ^ ■ A" j I 

. 4uj Lguj 4-La <ai^ JjV I ^ LlI I 4_iJ_i | j L»> | 

Ll^H J < > t , C ^L^i^UI I ^J (j fl a ij-a—flj Sia^Li Jj—a 

j-a'uj j $ lrt*i > j^- 3 . jJjJ^L-a 6 jj-ua ^Jc. l\^ tillj t j-o VjJ i-iiujj t j^j^LlI 4n a 1 u~> ^j\ r* \ La j| 
^Jj LajJ 4-=hJLj t CuxlJI ^JLc. < * } ^ J 1 piAi I .\*\ Aj t JJju ufiJJb ftL^ul {j i'l-vl I Jj_o 

t ^jLaJJ L^Jal tu\ I LaJjAj L^ljjl jjL» uLuajj 4 _l=J I e LuI»VI Cui^j r4-ijl^ \ll 4 jLI_c 

4_u^^U I ^JlLLi 4-La L$j j 4 j I *I £ IjjV I AA-A C?U jl Jcl^.V jl ruu jl 

JLo£.j ^J| ^Ij I \ (j «7it I 11 a j-flj 1.^ Aj ^ ^u^lo^liVI ^Ia-IL 4j5jli-a Qmilj L^ulj 

^jX 0 1 ^ji-aj 4ul I <6 j > a“> ^ Jjoj I 4J 4_=j-_J I 4_iLaJI j| ^_£ A^J I j^flJ I 

^jAa17i ^j_c_ SjLlc 4-LLt JJa ^-Lt <j jLaHJ 4_JjI ^ Ur.I jlaj-ujl <jl — ^jJ-^iLfll j_a 

jjLi J]j {_y& Ij Jj I j j* p L-llV I 4_±ll 4-^Ti ^ll I 0 LL 4 JU . LojK fjA j 

— ^ (_uL I Jj j-ojll 4 jIaj Ja % > V — ^jIaII j.a J L 4_fi Ij-L-C. I p-tj — jJojujj I 

JA^-a ^J-Lklj iiLIa Jllj AjV f ^yjl Jj 4-jaj|j Vj < 1 Ijuj V I — 4ujl a < nil |Xl u •%■ VI 

, LujmJ J 

( Jjj I^jj-u I £jq * _I LlJ I Afl - A 1 1 ^_lc jkil I 4^ -\j } Cm i I n i.u ji I I La f 

A^jlII^ ^ -L > j l~l I Jau Jl 4uc. ^-Li.l I ^ujllll jj_c. <jyi oLila-j ^Jc. Ja-La j <Jl mil ojI^ L_A 

r Lr ^=>U I l^a 6JAa-tt 4-leL=J ^ I L-iIu| A_A jJLU I ^1 J ~> a "j ^ I J ^jfcuAllI 

6 jL=k 4Jjl *->i a jj < 0 -»Lj 1 J 3 Q-~t - Q J <JjlaJLo 4Jl^ L t laLa ^ ^ il I <JV I JJo IjIaj 

.^ujlLll ^JLAjJeJI ^.ail! £_a 4 j_ 1 I^L I ^ uul V CuL 4J| J^i-i j iln^kl I LajJ I 4K ua J-^J 
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CxjL jitj ^j-a^J J Lj 5 OajLcu lj ^ U-tn ^J Lxj LJ I ^LiJ I < fl ^jj 

lJ^)AI O j*w i HippO > A ^j-c ;j v l n 1 4i r j| J Lo£. |j ^J^LlLI ^jAiaLLlI JjjiLl I ^Jj j- U~ 11 1 

£TjLL ^a£aj _ I 4 11 Af. ^Jja — l ^JIj£ll 

0-° P 3^“ 1>G^ o' 

t ss 

LjXlA 4 a" iQ < i oil I v_»_AaII £_a <Jj ^ xu ,j i Q I * jj f^y&j }L cLt 4jJb^JV I . La Loj I 

^joJL-a jj-ac J | 4-LarJ i^uli^J I CjJ a J J > <aj j5 <J I jj I ^'n i I j La t ^riml I jj Aj Cj-L Li. j 

S<j^jyi SLlaJJ £-o pJSU 4JV I <Jjli ^ j£. ^j_u J^ijJ U 1 L ^ a > s &j£L S^jjLJI 

4—ujj VI Cj La -a LaJ I jJaxtij I JI a r | c*-o_^ja La J \c. \ X ^ J A— aJ I j a \ i.u I 

,U \jll I I Lajj J-& »_1 Lil i_jlA IJ 4^j I jjjC Cj I j Jjj LjJ I 6 j-A Q"k HJ”1 1j 

^j^Ja^Lfl | Lt p I jj ^j-flJLa <J j Aj-a»j Lj J1^ < <-u LjjJ I 4 ill aJ I <jLmJAJ 1^ 4 \-k i jlJ> I 4j LjJ I 
<4jal fan >11^ iJLa^JI :JLa I 6 Jl ia Cjt 6i,a 6A-C i ^jLj^llj l^_L1 {jL. J_ja_JI 

^L^y 4j fl lr>*i a 4-SjjJaj 1 <j ~i Jj fl La JjLa.j * a JjA -kl. I jJ-C, 4_fljJ»JJj <4 jKH SjA-illj <4 jjLaJ£UI 
CjI^_ij L JLa^VI 6 A-^J C»J L lj5i_Aj 1 4 t. 11 Q Lj irt 1 11 «Li.<a^-a Lh^ 1^ a i i u L^j j jj - ^ 

Ij-A ^jaj <-5^Lt jL=^jl jl Jcijj <jj a >/) 4-cLjIj I Lojj I V j ,5JjLa 

Li La] 6 j-A < < i fca * Till Li LjJ I <JI ^_a . ^ L J a~\ a 11 ^IiLj-kiJI ^JLaJI £_a I cuLiJI 

4 jl 6 j-A j^J] ^ 4 j-j^jL t i ^J I Cj J L5 <L-^_> 1 < n " i 1,1 1 J ^1 .i.ul j —J 

l ji 

.iji% a~ij <l> ejijitVi lhu li j jju <jl |G j5 jk< 7<yi 

:JjaJI ^il LLi. 4»ujljj jjui Nelson Pike cLL ■ ■■ 1 *< <a.»I <j_»Lj^Jlj 4 JQI <jL^ ^si 

j KiV I jjV < i i 4-1 il I L-=wjij "1 jJL I iJjLj j JJJ i_ijll <Lij Laj}U I I J -l -o I ^ili A^Lj jjV I 

4 ^ a>j J^a <lj ft a a QI j l -l*a c I j j <j|^j I A_i q AaI 1 JjVj jaj O-i IL o^il D J 4^ujJa^LflVI 

( ^ 4 iLaJ | 4 > A I -w j j L» » 

4_jL l^ Sj^jlII ^jufl i ^Jl John O' Donnell ^j-a Lij-ulij 

jxljuuaJI 4 ^j jt-uaj| .iia^ < L^La^JIj (__j4j jLlI cjjJLJI LlJ- 1 *^I * OL^ ^jji"u«l ^aJI 
[ 4 i-k i ioil I ^^-Al Ll JU ^-fc. \aal( — ^A > _^-ill ^.ijLlIlj 4-ij^Ja^liV I 4_uLa^^UI 

.. 4 In *k 111 ft i 6 A m j ui^ > I ALa^>l p Luu I I Cu-AJ . . 4. i-Ltli^J L J.^juuj cJj-aj I 

cJjLa^ CjL=lALj ^J] ^Al t v-jjJI 4jlaaJq J[^. 4 Mill i A CjL<al^!Lfll L y\x\ 4Jj LiLA a J tnWI 

( ) L^_la I^ajj ^j| Luu-uSJI 

. V J 4 ^fl ^i aUaI J^£. I «^_fl^4-4jj 
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Ji-o p Lalcj i LjlU LoLaj a J > J a> ^ Lil I Cj ,\ ^ juu Lijjjl ^ in < u_^J I I 

oLuj^l <liaaI ^Jc. * Galilio Galilei L=^ jolJLb ajjljj Roger Bacon 

(j lj (jlliol* OojJaJlj jJLauVI <j I IjljJ << h-O UJj ^JjL^llI ^yja 4i j«]J 

^ LUJ lj < l_4»j I j-t-u I t—2 ^ I a ) ^Jja Jii 4. X i JrJ I £ja L> j] I ->. ~J I 

■5 s * 

LlAj . 4 -v n"> lj ^\j* J}L=^ ^-0 Jjltlj ^ J_u J-5 *_I^)J I ±i£~ ^Jja AjjJj pL^. <* \ \ U IJ ^ Iflij I 

u^Lm J *\ . t , ^ Lp <Jj Ijfij ^Lj^Ulj o-»L!l]l ^ijia^LiVl <WJ *-0 

Isaac Newten JLox.1 ^h° ^l^5VI I sl& j-Aj j ^ 

^ s 

I <3LSj ^-O I ^JLaJI o L y» 1 u f > Aj b J uJ Oj-A-a ^ll lj 1 \V ,j^Sl I A. Li \«)l 

• s jf^ je* u^U 5 ^ deej 

(<jjjj£llj L <_l^LLJ I <jj) * aa 11 ^ U i<tl I ^ (3 Iv> — —=*.1 5 j_oj — I—a_a jjilj 

Aj-J-Sk-ll I1UJLI dJ-A . 4-jJjI tjjjlj-5 LS -lii ^JLc ^ Jj—a^JI i3^ LT^— c 1 L i lS jl 

*L| -~k ill IjLii-o JJoj ^jJIj « I *iUj jIa Ij J A O **> . \ « *• > I 1*4^) 

lt^- 


^ ^ a. ao 

j> | I ft I I l j > >A J I LlaIc. P l j 1 “ * I uj | ^ > 1 nfl ll Ll ^ » t * > <Jj l-V A 1*| I 1 A |*~I ■ |< 11 

Sjjjj ^ral I ^ Ajt^ojj Jj_a»_^]l ^jl (jff ^ a A-a LuI. I <laj|^JI ^Jc 

(J-fc-«l <Jl*_u_a J^ 1 “J !jAfllajJI Ijdb *L=k l^_i <*H\ A j 
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^LUI J-aJJI 


* <4 in 


* *■ 

jlj ^ ■ ul! j jf J9-SJI ^th i hi j Jjb 


(jjill Jju Ol JjV 

John Wheeler 

( jj SJ 1 ^j-tL <ljl~k A Sic. \ aIqJI jj-ftjfl lAJj <£Ljllj ^yA 6j-OJJ Lo i—llj i nSU jT^AJ La LJLc. 

<JL=JI 6JJh J\ AM. *\ I \ .> i~>*i 1 « I ^1 ^*1 ~\ J I 6j j in f L$ .lie. JjlfJ I <]LaJI v. | 

^oll «Jjjau jj£| 1 ij * 7 i <lUij | 3^‘n» | ‘ o < Aa I J iluj l jjJJ^Lo c* J jS ojmi I 

6 JjlI J^Skll ^Jl 6 i iAlL U«A n £u '’k Ij^ll jjJI <1jlu >1 >1 <~i ~v I j I j| 

S <-1 Lfi jl j-=±i (jja I (j ViLljj *_»j I i nVl ^j-o <LuLuJI 6 J-gJ J-Aj * 1 4 1 I (£j-^l O^^Ijui 

< «Lu^iJI <iU&]| ^LuaG-a LullJ h 11 4IJ <K ^Vl |j-i (£ jJ I La LlLjui ^jLi ^J.‘ [ . ,.-v V j 

If 

Lojj^j ikJnll p I jJ ^JjLjJII j g f m l JLjCL i < < _fQ-L i l 1^1 ^ il I LlaL^ J e^-iuJI lj_A Jj| 

<G | VI ^jUI jJ LsJ I iiuaU. cJlj jl I j ft «" » ^j_aV I | jia_u L..Wf Zji+ll 4jLc p LqJjJI 

<jl jxiaJI SjJ_fl ^Jc, ij aaaJLuij <LS_j v flSj ^"k i La <jjjl_uaJ l a_q IjI ->-» » ' -■ <Lkj_o <Coj 

JJj$ j| Jivj O-a J-^'i ^l ^Ij <(<iLL Js jl) OJ^I SLiij < Ut'i 
4 ■■>...* I d ■!«• .-.5lL| I . A.1 ^jJlj i ^jULI ,’hUI Id^J I *jl ■"■«• I > i_j_)1I J jj 

. ,-, 4 11 <-Ja3. 

ijLltVI \ tii*i V j K q I ^yc L^jLi. Loj <j a W U V-\i> <u)x^JI 6 jjb cul^ m g > _flJI 

(^j-i-L.^, jjJjjuJ I) I p Laic, , \ Si 11 jl ^ I ji^li ft L^jIJu Cul^ I jj-a 

J- Ljj V 'i.t i -kj < I u Ll^. I Lxa I nfl i j I UJ Lj L Lia. | is jl L jaaj <LL-u^LS1 Ij 

^ I CiLi^mi 4 a l uull I » L a J i 11 


57 



VI b J La. — 4 ~i \ln~v’~» i.ii i i (jjUlj — ^ i-^->-». -jJ I ^y_i]j LJjaJI b j-A 4 aiiaj 

■ Q Xfll LjLjjl olcjjiTi JI J^La Jja LAjjJj bjla oVjla_c ^Ijja <U ilfl CjIjxl-u Jxfl 

^aVI ^ *'*» ^j-xC. UL^ -1 Cj I j > infil l I bJ-A Jj I J^Jfl I J J-i-a| ^jJI 

<_j | _l_i ..**i-i v ~v j ^ jI I 4jl_i_l1cJ I d b_A Cj-> l£ IJ I i aC J I j i.i j .1 1 4 

t * e. e 

I Jj-^ I J * ■ <.fl t ^ \ U" I ii.1 — bj_A Lb — 4J^io 4_»^ia_i p bjt u j ^j^A I jj j js V ^ I I I jjs 

^lc. ^5 ai I ^yJ Lxl bj Afl ^y-alaJ I j ».i jg 4 i) I I LflJLflj *-_S^JLj JjflV I ^y-L bl Lfl < 4 1 a *CLi ^ J LL I 

?! V ^ I 4 a i~k i^n J_A & Jj L_aJ I 4 j jJajJI 


4j5\j J* 


oljbJxaJI Jc-lj fJj^U ^b-^| JLxA Jj I a a j^jxAj I Jj-tal J^a. oLJja. ^I 
Cj Ij i* ~>1 ^ lJ* a > Jj < 4J 4jlj-j V f ,j| j 1 y C b jl I ^_yC- j-Lj 4 j aj ^Jj Q.Im i ol 4 ai J. fll I 

^Ij i^-ulj—Jl J_»L_aJI ^ jJ «u]jVJ j L^iV I 6 1 _a ^xu ^ ixll j^a 4_L*JJ <4iLg_i ^L * * 

_ i 

Jj . >«. al | ^ bu ^ 1 kVi b Lf b.a Ja_» jjj i Lfl* a ^-c. Llj 4 J La. OlllU I b Lo j J ^jXoju 

6 LxiV I ^jU-VI J.L31 Jl bj^Ji JjLfl 4Jcj 1 II llj ■"■ * A \ If Ijj <Q If. I (g jJ I ^_aVI « 4 JLJjV I 

6jJ_5j I J- 1 - 0 I 411 u i jV I cJia ^yJLJbj 1 jJ JL oLj a..>jLlll ^ J 5 ~J I jl 

p b-a^jxi_u I I 4j.la.fl 4a. bxjj t I ^ Ai. 1 Z 1 Lo bJ b I j) ^.1 ■ ^ lj . 4flxiaJ 1 ^c. ^ aj^ fl a Jyc. * J 1 * * 
.CjLJIj 4jj b jLui L 4 i^£sL a. <6 Ja. ^ b Jla_a J^j ^jllxt 4JV1 


4 - 1 X 1 i rf~>l I AjL^al I baJtt \ \ a tlr>f 1 ■ ^ jj ^ Xa ^A j ii JI fjfjLJ jKflVI bj-A <_ 1 L.u 

4 aj jiJ I CjI Jflia .11 bJ^-i ^^-alaJlj UaL ^aV I Ij-A 4 j-uI^jJj ^lS »i 5 j . In 1 i»jV I I bj b-aaj 

{g jJ 1^ < Stanley Jaki ba. ^Jj Lxm jJ^il ^^aJl I i? jl_JI i_> a I^J I oljjJb 4 c 1* 'Ll I 
^jtlla \ ^y_xuucJ I ^.LlVJ I jjJ 0 1 a. iJ^LjVI L^J p bj i fll I bljjx^jJI Jj-«xa 

J^ £_a I 4bfl \ ^ ^ a jj b | jbltb ^a-jj bJ I ^ J l fl l ll b^ ln JI ^c. ^ Lc. J^ t ~i \ 

Jaa ^y-fl V 4xj_uxlb ^xjj Lxl I a ill Ja a~> ^c_»jLxLl 4jL^]cJ I b j-Aj <b Jl jJ a. 4. v5i1a 

^jJ ^yX3L_j 4 i_a [ &_ JI ^ | 4—i. i ii i k i 4i 11 jjLi^JI ^jbfl ^ Ja 1 bj < olj^J J^Luj ^yJ9 ^^L)j < m a 

i Yin Jjj -Jl L^ 11 -* ^ iaxju^I I (_^jjJI J^Lfij 4l 1 4i'» Jxj ilLl Jj ^j-Aj ( 4xula 4laj-a i ilxuoJI 

( ), I ^a Jitifl ^yJI cxlSxi £ LajJ lj.. Yang gib : J lj 
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L ^iJ j aJskX i £-a <lzk.!wLLa jl jjljjJI j-lX. ^Jc. Jft~n 7 n Hindu ^jj^JI ^ LU\) I 

Mahayuga L>^_»LaLo ^_Ltlj j^xoLa i , VT Yuga La»jj *-H 4 ju jl f^JlLb 

# # 

aLa-xJIj , Brahma l A aIjj :J Ij_xJj Lojj >L£JLj LJl£]l ^ jLlIj < Kalpa LJLS ^^ 
4 i iuiju^. 1 f jj IjjJ I j-5j l^Lc. > ■ 1 > jj V N \ ji «Uuj L»Lo J"iai Lg_a I j i il 6 j IjjJ | 

iJl t**4 i>“ *'-^i <j>^.LUL 

• Jaj^Jlj 

Jl J ttw J ."■ r I L~i . ..I ,JLaJJ IjJb . U j I I ,~| K in j^oJI 4 jjjIjJI ^jL^uaJU 6 jjh 

^_Aj Itza Ijll : J I <JLfl IJ 4 jJ Jcljj ^CLo ^Lk u^^ua Q_i~k I ^jLLUj JjLj J J - r > ^ SjLaa, 

6 jJJLji-O 4jI Lu-u | 4ij^ t u f 6 jll ^XjJoI iiu Lfj-oj I Cjj.Sk A Jjjj lj I J l"k <=-1—11 uLUl JiLi 

iJ-Lfl ciK ,y> ^lll <-jj >iti \ \ 11 cUL ji I jjjQJ ^ lij 4jxj]aill Sj^^JI 6 jla j Lie.L < \ *\ *\ A ^L, 

.^jLj-u^LI Ij-o Ou CjI-U CiijJ I jJbj Loir. ^j-uLoij JJj 

^jja 4*1 aAjj Jjlj < 4jJjVI jJ I jjJ I j flo »„tj aaIj CuJq^. LhjjJu 4jjLjJI 4 Qx-.lal | 

J.fl-LT I I j I <^j 1^1 i »*11 jLlil <J j a A Lo-^J ^jui 11 ^j-**^ l ^jLuuJIj ^juLjJ I . **«I j I«*» *• l 

. l(| mJA I SjjJj 6 jjIjJI <A^ jju^JLJ j^-ljl i Aa jJ I I 

JJ * l tf ^ 

^jJAaJbJ I ^JU ijsJ I jftJbj Llfi. L 1 IA »| ^jj*J I 1^-|J Ijl j Lj_J I jlx. jj-o»jil 6 J ijjl I < X\ ilil I 6 JJb 
<<3 U..,jll JJ ^ oil <i-\ It ill I ^J| 6 jJXkV I 6 J—A (JjSkI ^Ia iojL^jll 6jLu«a_aJI ^^Jc. 

<‘lh ^.jjJI ^JLe. <JLijjVl oljl iA*k.ll jJalll CjlfXkJ a ^nVi j I 1 *«"» J 

Lj j j il I jjJ LilJ Ij <_uLj_JI 4 a i Jill jjj LaL^j cjjIj ^ I < Lj^-ftJI cjItJj i^llj oL-ojL-lJI 

■ jjj il I jAC. 4 *"> *. ..t lj 

3 <- tf ill jJfc i_ijJ I jj I < >*k LmlI j >11 u A I jLoJJ < UttJL qLluiLuiV i ^j-o <lL) ^iklLj 

(aL^jVI iLjUl ^jLIj jl_i_*JJ CjI * jl 4^11 J j^-ic t^ujlj 4 ^boU,l { jA < > ia> a 4 IriTkl jlc. ^JLlII 
««« >“ ) L l ^* >^ b <Ja jJLfc*J I :t>ojll ^ f jiuU Lf Ix-o Ij^-Aj 

^jdLOjJ Ijljj r CillLJI 6 j-A JlVij I JJ& . ,.<jjLi]| 6 Jj-xl (j DI ijoJIj <^^IjjluLJI 

(jIjjjJI 4 i4i *£]l pLi Ji 111ill l-o. i inj > 4 a i.iaJ I SjjjlII ^jc. 4_ilLj_JI Sjiall ^-o jJL 

^JX. Jjo ^a-Cji I I j_A <lJ Lj_J I 4 a .,.^1 oil 4. t\~ jjI jJalll 4^ aj IjjLrl (j-Ajll p. t Q~ ... 11 -L^J L 

LojI Ij^Jj * La J aj ^Jc. 4 j ^-»l ^.ej ^_o Ojof. ^1 Ljj_J I j£aU J-al^JI ^-o I j *i "k I 
4—J UajIn 14 ijV I 4 i Qj ja! I oLJjaI I jt_i 4aijjL ft ^j-o ^_cjJ I Thomas Aquinas 

< j*jL-u) ^Jc. Jj-dLi J1 fl I f V I (^lj 4 jLa «4_aj IJ <iiAJ Ijjabj-O jLS ^JLJI jjl ^jl\ j\ tui 

."b Ijjlll 
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jJUJI 3 I ^_Aj * ^ ^ i i nt Ij ^1 I LlC. 1 I ‘Li ULclj j) x 1,* i £t_a_La 4—a_ij) 

<_L»jJa-J j I i V ^_jjJ I 3 I I A-A ^la—6 j i 4 aK 1 a f. C "i hi nj l_A l_£_l (J 

fJL-*JI 3 I <£j3 o L - LIaI I ^lc dLljj f 3 $^ 4 ^/ L-ajjjl 

^j£L » fl t~~i -V. l ^ iJnl L I A_Aj < 6 Jj_3^1 1 i LajJJ I J I jJLo L£ Jj-UJ I I^J-C J Li_u J I J -n ^ I ^_i L^_i_flJ I 

4_ijLLo 3^- 4^J-=^ 30^ LT 3 ^ Aj^j AA jsJLJI 31 3* <a1a-J Loj ^jLuJI a l I 

.(JjLflJL jJ^LL ,j-OJ 4jL_L_JcJ I £JU 6 j_aLS 6^3 ^j£L 6jjL-0 


o LJ A~i <Jj^w Oj IJ AA-A ^_L 2 ».V I u "» ft 11 jljJLoL£j IJLA ‘LlIt. jJ_li La-a ^£.^11 

t 

y_j L£I La 3^- 4-0-1 A-3J I l./Vll I AC. j^JI Luj_^* £--^.3 I ^_i-a ^Jc. 4 fl lie. 

c # 

3 ^-*-*^ ^-JaL-uV I La j-^-i ^jlc (^aOj) j i *■« ^L!La ^a-aII 

£ ^ ^ 

4_i I JLlA ^yi-iJ j| < 4 i a fl I J-L-^aLalJI j^Jc. Ij_iijj J5|j L^£.Luj 111 jA-u (jjlAJ I 3^ UjjijVl 

CuL£ I I ^jjQ Vaj ^Ur>*il I tijlj—r^L lj-al ^JoC.1 A-3 i_jjJI 3 I ^-L. 4 ■ Ij CiVVj 

, j u^J dll J 3° 3 A f . I j-a V I (j I ^ I I 3 £, ^ <_$-* *J Ij * Ljjuu V I 3^* ^ I JI ^ 

J 

6 JJb 4al-v Ijllj I ^ 3*^ jK IJ La jjii <H*uil 6 Axj ^aV I 

fi 

La 3_^-lI (j^Si <jjjVI dij) 1 ll L^Lij-a 3 ^^ Ijjj 1III 3 ® La^-.l£. 3j^ 3°^^ 3° ^ 

* f 

S 4^ l A . > | ^^ V ~ 11 0^1 4jlAJ 

jJfcj <3* *^jLlcj 3 j ^ j 3° 3^ 3LU I ^j" ,,■". 5jjJ_C. Cil^Li_o-a ^uj qI, I ■ ' 1"^ 11 dlja AJtJ 

( f 

jfl ■■■ 3-0 <JjjJa Sj-a AJLj Laj 3^"^ ^ 3^ 4 imll i-jJfefji.1 3"° IA iA f. 3 ] '(JaaJL OA-^. La 

dlJj ^a-Cj di> fli 3|j (LiJj j ill j-GLIj 4 1 <ti| 3 ^ ^ «*"»! A *i * 11 IjJkj t 3^^"^ ^ 

{ jj b 4 11 LAJ 3^3 L t—3 I 4 -A^Lc ^_A jjJjV I 4 \ ala 11 j-U-J I 4-^-s^j 3 a La_^ lie. oail^. I 3 1 AaA 1 

. 6 jLLL 4iS^Jx. 

t. *H j # c p * 

3 * * * ^ *HH A—fl (^AjI 4 aK 3^Jj ^A-i I l_>3 I 31 (_£_3 ^ 1 » ^ L*u<VI 4 ^jjjJI CjLLJI 

S! ^ 

alii lilJjS ^jl^ ^l^V u* O - l^f“ 1 

U* OjSj LaSj • <uK «—»_>j I ul <U=wLj j>aj .Ji t~in . i l ^ J «~ i' "J ‘ " J 

^-a Lai I Xt I fj I | 1 Jj-a.v I f^^il j'lm i rj I ^j .n , \ il I J 11 JjV I J a ^a &J I 

*■ * V II 

■i^-J <<j-o (jjLijfiH jJLall (j-0 IcJja. Jxaj (JajJI Jjl ^'laai J-«jJI (_>“flj (j-*jJI 

4-t^.iL.a— qj^A J Li — 1 oAj| \j) <3-°3^^ 4 tlaf Lzk. 4-01 ^ AAi 3-3 A_ij • 4J^LA 3 ^ 3 3 

*\ 9 m * . , 5 

(_fl| Q Ljjj 3 I 4j^_q_i (_^j-aI ^1 3 I A| 1 LJA 3 . 4_iJ-S a 3 ^ 6 A-Aj < * 3 ^ ^ I 3 ^ ^ALa 

. 4 _K I IAj AA Lo I m i Ti 3I 
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t (■ ' - ? 

JjV I J^ll 4ll ^_lt I ^-Sl jl fl~\ C. V I 4 I 4 i *ti i 4 "vjal Ujlu> \V a 11 

j 

jl — (jajll £jU. jL£ I jj — >->_>JI I jLa j£Jj .ol \\t ■<■ ~H iLJj-J JjVI i Ui i,JI j| 

^fc. ^ - e 

XjSLJI Jjli A&j ^jll uA°J-^ (jj^ *>1 a ., M i4i > j «^ Lr ii (^1 ^ iWj 

j-jL oj jl Lj_A Ja-olfll 4 -oj ^jxuJj ,6Jj-a*j JS ^_fl J) ll II 4aCJj <4Ul a-vj , <Lfl|jjj,| Ir- 

■ (j J -*- 3 jl ^ HiI — I ( 3 f£- ^ Ha^H «uk. iaLLaJ Ij ^LkJ I 

j_i-LjL_u'7I jAjj kli L^_fl (4_i J_i LLc CjLjjA j^aJ L.J a^j-o LAjjOj Cj -* | 6 jllL 4_U I 4fl^l r 

<pt till I JjjSLil 5 Jj g-<a o n * nj ^ll I 4 J A ill 4_i | qj | Jla 1 Jj 

4 «K11 l_i_fl (j JJ^j V j k I 11 I j_Aj J1 a rJIj pLUllI 4 ^Kll^ 

jjj-jlll j_J I Lfl -fli~I c, I 4_£Iajo ? jj ■ -> tilllAj J > a aal I JjLujj ^^l] I illlLajj.!^ 4.n .' -s. 1 1 

J-Aj * 6 Jj_a>j_o p L-lLI £-A J-aL*l)l ^^Jt J a^UL , jja^lil ole ^j£JI jJH ^1 *^j 

J * 

* jl mi fill ^_A SjULI <jl IjIj I (jj j ^ j ««»1 I (jj^J-aj^ll) n^jllJI 4_JI c_>-AJ ^1)1 j_oVl 

.t-j^ll ^Laj ^ya LfJJ^ J* J& I Jj Ua-i^J I ^ llj] J-o ( _ r fi dllUj 

lljh (jLj < t i 1 1 1 I ^jl 4 m n il I <5jjJaJI 6 J^J 4-UI ^ 1J ■!"» 1 jj I Jjljj I^J I ^_fl 

^ * * 

. ^Jj III I jit Cjj^-Is jj-J I 4ujA^U I O ItjjiLaD IjLui Ij Lt^li ^JaUj < jL Ifl il 1 
<Sijiit< ft <J cu4i Jj LgJLajj iiiIj-=fc.VI cjaIjj <^J\a jsl jjjill Ioj ^-^Jj jjjlii jLiltVLi 

cjULj Cx3^ is* jlUtV ^JIUI . iA -ML 6 1 a ^jju r< jjLJI ^j^utill N j 1 Ti I 1 ^ 

JI I Lj j I ^j_A ULI O Lt LJ I l^j-o jjjJ *_ i^jJ I 4n n In j-^a-vil ^ ^ ^4 jjL<lji_u 

^jA-i-flil I ^Jtj .Jfiil L^jJL pi 4^"k nj 4 1 , i, |J Ky, Kj -ft ^ i7» tjj p ill s\ \ ^111 L yuS\ d /I 

jj-fl >Hj ~> A Jill 4 \*C jj t j^j < \ll jJLl <IL (j-ojj ^li I J-L^jlil 6i lift JLlA oil 1 ^ya 
Jl f < \ 1 ilt <5>lt p ^ » a I p iL jjjIIIj jjii ill t * i i <1 Ll 1LI dib 4_*^aLl <_J III | 4 > ill 
J ... pi l*J Ij i^jjJ I (j-u J la* ji_Lu <Loj (jj_A L^_»V I jj-flj > p (| 1 UjJjuoj <j jLaijj Jx, Ij5 

pltlll ^jij .<it Vjlwi-6 Jli ^Ij pJUl p Ijj Lla ^,ji U , jjHilj 

4 a i tUI | J^Ll Jj-a tjjll v_fijJU til < ^1<^1 Ij c_ijJI (j-U J II 11 a JllA jjxiJ Jja*jll 6J-ajJ 
tSJ^I 03-^ L^ajl .► cr ii JS ^ Jj-a.J -0 J-*J ujjJI J >0 e Lf ji .. LfSl j 

jlOj llA jl ijl • ~i I ' lVIj r<JS (jilj (j-“ U* (SJ* ** < j . 1 

f $ 

^ijjlJLj <JVI ^j-o Ltjp lj-^.jl-fl I pLaJ_*JI ^jjo Ijj-t (jj-A 4 j L^ll I *i _1 jJ I Jm ^ j-A 

) ^ 1^*11 jjl ^ jJaluxi ^jilj . 1 Ja^Lfl I alt ^ILl^II <JVI jl jlUJI 4. Vi.ii ) jAj <jlIL 6j_5 4 J pxai 
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^ IjLi-ul 4 l *\ J 4 l l *\ La ^JL ~*W J)l 6 Li_2fc. — jJLIlLI tj \ 1 m ^_lc ' 

SjULI £-a L_$_»jjLLo I "k <<lo J-_L^ I J LT^ * jia_l_iaJ I J-0 Ijjj^o liUll 4 Q fl-A-rt 

0^ nfli 1 ^ 'iu p L^jJ I I 1A L flJLa 4 L \ jj Lo |^ J*^ ■ 7 -1 I ^ ufl ill 4-fl 1L 1 

Cj Lla" ^a jl ^A~\~y.A ^yA ja>i ^IL^. j| LIa^Lmj I 0*° j J"Hij ja \ > 0 I ^aj p jJ I 11 a ,Jj-a-» i__jjJ 
I j_A Jla J^LL t_4l~t^k a p LSi j (_£j j I £ LalV I jJj-cu Q*S a 1 I 0“4J . La^s^j ^y^j^ I £ j Ll 

. 4jjjW*J I 4* nUl I jj 0_L=J I 


ciL I ji ^jLij_iiJlj ( Fred Hoyle Jjj-a ciLIa) I ^Jlc 4ij-*-aj cj-kjIU I ^J^.i.iJ I lj^_» ^Jl ‘>j 
^ J\ ^-il^JI o*j < Isaac Asimov aj ml ^KJIj ( Frank Tipler jL f* 

‘LjJI ^Jalll A \ Vj 6j J_ii I Lf K ^ulaJ j Q 4_i_ll jJ I 4 jj_A ^C.jj < I 0-° (J_fl| pi InUi-N 11 6 1& 

. .< m"lI 4-t,r*LA. CjLuijj Crfij Ijl ^ill <^_flL^j ^Jala 4la p^-^ La-ilj < cK pH 

^i*k Ij_i_a J^iTi i ui^ i <**a i ^ jj ^l I 4_i 1 ^ a ^ 3 jL*JI ^L^oll 11 a 01 t>0^ ^ 

. 4 > n i nl I 0 -0 4^jujLala 4fl J^Ll ^ya Qj^ 11 Q11 J 

I 1a I uuflL JiUI J_>^_fl (j jlijJh Qj ^ ^_i Lj —i—&1 I _j (jlfi | p I lr>-k | 4—aJ 

. 4-Lal^il pill I 4jl<af j Lj-u l^o-J O^lj 


( f a*l!) ^5U» c> Jiili 


41n11 Cijft*ii aiI iSjLLIj Ofj jlaL-uVI 

* & 

<K Oj^J I JUj L jjj -oa u-i^J I t Q i ^ JjJ I 0-° jIU 1 »—t A la 6^^ LJ I 4 u,^ I 

3^ 4j LLc-j 6 J La 0-° Lft^xA Lu j^Jq-la jJtJ jj Jala j-A La JS Oi^JJ * *JI 0—a 


# # 

jJb La_$j < pill I 6j-il JjJ V Q > ^ i^ublll Lu O^ L-a La 4 1 1*^11 6j J fll I 

pJ I SjLLI j-o J-a-sJI Laa JjJa. a jafi. v_ijJI ^uaIa 0L5JI liC jjL-aII 4 JVI j-a JLzJI 

LAj^Jj 6Jj-^-a 0^ fJ JjJ-^-a j_xl LA_j| Jj 6 0^ 

<L-LJj-a j Laj ^ LLa-j jii w ol ll £yu I 6 j_A p LcH ah I i n > Q 111 I 4 Jafc ^ya L 01 j l-Tir. L 

e t * i 

Lfll J l.i *lr . L 6 J-iuji-fl L^-j| ^Jc. 6jUI Cj I j ^yll I 4 y ^6 J-kSjJ I 11 a ^j-L^-J <0l5^^ 


. \ 1.1 J. I JauA i 6 jia ^-o f^9_u V 
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£» J—aj | oLc-jj i'll ft 1 a <1 ■ ■■ \ fl a ,J^i i 1 1 i 1 S jlil j_j Li ! 4_ i -n- 1 \ll 

ijjSJI jj-fi 4f> a 11 ^_i^JI 4 * \m jjV ^Vl jj. -J1 l K 4, a t tlrtll Cu.-a. < 

> La j> >a JI 4_i_c_a i^j < 4 1> jJUJI 41 *«-> a6 j iflwi La jli~ir L L$JI jJ=uu ^a»j.o 1 1 

s* 9 

LfJ] jxJL*JI ji 1 n\Li i (jJlaJI ^jlc- 6Jj_a.j LoLqj Jla\X i Jg^iaJ. I ^JLlII 

ji La I < I 6 Jj_aj 1 Jj 1 tti > 4 * i 4 j Lfl UJ I ^jx £> j_tL Lx Q> i-ii La j_ax ^L j] 

^a*i % t jx-J ^jjl Lfl jlUJI ^yx Sj-a. 4_^j_a. ^jlalI 4 iLr CuL£j < ^ J-C. <^-0 LSjla. a 

■ 


p I AuJ I CjI nn OJ i •<( ^-Lu V ^jx p ^ * 4 * 1 11 I J-Aj • • Lllui 0^1^ O-JI 1 L. .. | , >1^ I J-g-Ij 

^ dU —a jj L j IjJLj -IaA-A dll J J^La. ^jxj .. 1 ft (j t A ui »«» l I Oj I Lj Jj d£ I j Jj-q V !j 

4J jjlaJ. I p^iill LoIaj (J^lLaJ I fj\ ^ Q*& J lj ^ILaJI (j-i-i La £-u<aI^11 j n ^ ~»1 |j 


jj 1 a Vi olxiui ^nl I p 11 iiiV 1 j^ SLlI jjj j-v j. ..t I —ij l^y I I Ijlj *Lldj 

a j ■ <- 4_i_u_ftj ^_A 4 jV i l ^ a Lx ^ jJ I j if. 4JLflj a a» ^HJ l^j < L^-m-m I ^ J_11 c. 

jj 

L^JlIix p Li.iTiV I La I u_S 4 1 u tt i <j| 1 1 i uL 4 fl n Vj r 4 _j L^_j j| 4_i I Jj 4i ■-.... «lj 

<jlil 1(1 la 


J^xLj ■ flh ij f d mi I L 4 t i .i i > ^t | ^ | t. flh ~v t . > A | \ y> ^fln | , < A Ll^jj 

6 Lax VI I j-A i La La-a ^LrJ I 4.J aju jJxL L ufl ^JLJf jjL ^LjVl » a h A. a ^_c. 

/4 t L \ tla~ 11 * II ^j_-J I (JjjLaJI ^Jx. .U*i< \ j ,^VI 4_i_a_ l-ulJLIj 4 * - -V1 j LaV I 

LJLi-a 1 jla t j_» jj I jl^l I i \ a uull ^jjiiJ.1 j 1 (J*^ 17* \ dllj ^uxjjj 

# # p p 

Vj >L«LS (juJ 4jlj ^ ,jl (j j « 4 ~n l « J « •> Ijil^ ujj i 4 jK Lj-i^aJi 

jj-A VI 4 a^ A ^Li Vj <4^^La. 11 n7i ii^LilL uIIqjj a J^a^j * 4 m At jjjjAj | *L~ .» 

.4x^J| 5^j5 ^Jc. t L ^aj ^Jc. 6 JI Air I JVa 


(>jl AjIjj 


^J-a ^j-C. JjLLLII 6 JjLa-a g -1 lr>" J.i>_l 4 jL® UL5^^ J-u^V ^ a HI jUxjj I ^J| SjjJlUj 

dxJLiiX iJja-j jjixll J^a Jlj^IjJL ^^LuA J- 1- ^ 4^aj J_A ^jJLaj < JxxVl I-LA 4 jla A 

Lhj^j <jAlJLaj 0-°-° <* L^-L t>° ^ 0-° 


. dAjjJlI Ijl^J LjJbLIa oLAaLjj 4-aj dlL^-A dllj £-aj <^-bl 4-oL 4 Lxj 4jL5^°>5f 
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^ ijlll u*- * a ~ 0 n u^Jry 

i i 

^ii_i i q i*\j t ^<_LLa 5j^.Ij J<: i “i 4_l^ tlo^^ ta > V IjUL IjjL^ (1 iA» > 1^ iAi i 

6 ^j-S * A ~\ fl A > CjLij_^. | I £_fljij ,jjJj p 1 aA fll I Uj luu3 J a C ^L «OL»_a IA I 

# J* 

^_L .‘G_i_ijUk. ^-~^j ^ ^jl^-j-j V LijAix }L^. dJilj **?L^lxjjLi. 


y y y 

<jl_i ^xj_^lJ I ^ya (SJi ^jj—° L_a p ^ td ^ ^ ^ {j^ l-i^-A l a 1 a dj LijL^_j I 

6 fr f if 

ua. i.*i i j I v*_flj_<_u Lo ^.-y i (j; (j < <_d | 4 ^TtJ I ^ a . J I t J n*in i » Ij-iaa Ij^o cJ Li_A t i o 

* p * * P 

j^J ^JLiJ Lj i jjJLl I ( j^i4li 6 LiJi I (J^-l <-j~* «<» > jl *—La ^ ^ Ij «4_d j < -kYi <j! y \\ I 

. 6 L^3 I <a tfl jl <lx-ra -k d tilLjJb 


I t6> y ^ < l^A.a Lx J a > 4 i uAL J I 4 1 -k LJI jj-o I ^ 1 j <fl i ft ‘-hi I ^yujJ ^j.-J I ! j_A 

JJm jLl^jI ^jx. ^-oj La vd -l ,Atlj j »<tl <_uL^j i LdLulI <_ijL=JI 

6 JJh 1 j t -S. " L^ I *1 wi 111 ^*1 Aj < I j_A lAAJ_fl ^*> lilj j J I jXJ-jj I Laj L5 

5JjU^ <fc^ iu*j Oj «4il \^\o ^lx oKiiil ^lllj <_»_» j LJ L <j_^LAJ1 ^j\ VI <<Ui*>l I 

J » *•" <LflLual 6 ) j^ AQ <-iJ j UJI JU^o ^X <jVj!jL-o J^Lzh <JkJ ^C-CUJJ AaLb I o Llii Jim fl’il 

6 JJh jiLlll 6 < jA CjA fl Ijj JI QAxljl Ijli i A ji iAl I <L_u j UJ I Jj-o ^ ^ ^ j-fllxi SjA JjX j-^1 
pUJI aAjU a JjLlujj ^-fl^-t-u I ^Lmx ^.1 JjLfl <jjL=JI 6 j-flJ I jl ^o J n >11 
Ljj_^ 1 ~t*n jjl Ls_a 1 a ft i ^jjLaJlJI ^j| i J_l-qL=JI j^ill ^^jJx j l jJLj—lxi V Ij 

«. XX J-Ui £~Li i — i Ij .ln.i 4a I Ja ~k i i u c_j j 1 'v “I lj LaaJ I {jxi ^jj 1^-lJ I IjJfc Ijjl Lxi^ Vi I . LjSLuLLluI 

J* J - 6 - 0 Lf^ c^JI u 1 ^j V<jl <JjU^oj ^jill ^kxilu 

.^Jjiall IJlA <JLflJ_l ^1 


La LlAjI -i-SkjJ LajI (S.\ i I < K ■ T, 11 jL^_li ^jl I (^a)I ^Jj^j I <K iJ> A ^Jj 

c _ i _ « 

^j^il lj| <j| LlA <iLJ *La Uni. I p I o i ill Lj |\*t^ i (^jll t Olber ^djl ^aj_ j 

U jj Si V y \ Jj-a Qa i\1 I p^_l-aJI (jj-fl • 6^-ajX ^JjLaj. ^J-a ^J| p l-i.A fll I LuL^J V 

V p La i.iil I I O u| t^S^uj ^ In i m > «Lu Li.uJ% <xLoX ^ l^j V I ja« J p Lajuo) I u^uili «-_B^juj 
j-aX L^_L=k j^Ai < f A fllnll A juhj . u_fiJj-Ld I 6 JlA (Jia LaUxo Jj I Jj^-aj 

Cifl^JI ^.J ^kd I 4-»jj ^jJx -Uflfl jjjjjLi <1UJI 6 JJb <jV< Jj J -k.^ 

. <-J J-d I Jxa V I I p LAaJ I (jbp^-a ^j9 Luj 
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6 JjAj j I j l i “ i f . L ^Li I ^ | ^ a" > i t i / > tj I n \ * i« ^aJi <Lo_i ^jaajJ <G I Ol j_au ^j_J | 

* * « 

(X® ^ U>^ c£*i ^ :LaLt UjJ-a ^1 ^ LiicLuj lj_ftj , llii 

J-a_-kjj J,l Lf ijj^ ^.UajJ ^lft ^juKaj^U <LL3 <Lj-S ; />-ii ol _ il « fc <aJ J_s»jj <_gUI .-.»j[[ 

| * 

V oaj jlo cu-fj| J-5 ol j j » ~ H 6Jla cu l£J ljjL$_j L$. a a £j-^jll ^-q_» H b .;-; 

Jj I pj-l1 viLcjulj ^llij) OIj-ii-ilI bj-A (Jia J^kLlj j| ^ iln~i mu V <_i_3U.ilLj ■ ^ |jj 

l>» < UjLuu-a V jjJI oLL-aJL * lJ h jj^JI ±4 « t j jjljll 

(J-axj ji a 1 V ^.ill <_ilLI Ji-oj LiAijjjj lULi <jl1LI j| <_cL_*JI <Li_lZu <jli ^ b" -»■ VI 

. La j_aJ> <L L<a^U 4_xljH jjJ-U XiV I ^Jj 4-La£. ^A jMin > jl ^ JjjSJl jlfl< J-»V I J| 

p LaJaJ I l^ Qi < \ \ j jaJ I kmI jI ^A p LolxJ I ^Jc. Lfl i aiAj <jl j_Aj OI Ja OL j* I a JJh 

(jl L fl £ - c$j-^ y 1 LfjLr>1 ^ < 4 ^ T i ^J t (j-^lj-ail j-o <jjLaL*_Li 

j j 

LijIjaJI ISjxLjJI JL*-o ^ j-iHJI ^1 lj-kaj V] I j] ^^-uoLJJ c~j 1 j 

LflLiHl Sjlj-aJI jJLaj Kj -aLujJI 6 j_4 ^ ^lAJI JjjjLilL w_flj-U La ^j| ^ 4J aj < JjVI ^| 
^1 J^a-LuJI ^-o Lfl a i«n 1 om <6 jL=JI ^1 jm^S 1 ^yll SjjLJI ^L_u_a.VI ^j-a Lu l ah 

tJ 1 J J < ** J f-4 , M . > J-AJJ J-f-fl ^LllLj « ^uIaIi J;] J^aj V Jj^Li j_Aj JjLJI 

61 aj I ^ J ^ b * * 1 t ^~ a I jl f LI* 11 gJim I La j Lc.jj-uj < .Xa Ij 6 Lj I ^A » fc *- ^ ~v > ^ till | 
O-il^ <-ijLo-i-gJ I ^j| lj^ i \C. I 'jj-fc-ill IjJb loILjII Lh° w I j 

Ojl I —1 lAjJU Q% » i/ii I j^-i) Ij I t j x aj 6j IjaJ I j IjALui I JjA ^luiJ I O Lul I ^a L-v 
LujjkuV 1^ oLu^aJI <5kjja. ^UqIjI ^JjJ ^aklll <jL^_llI ^yA 4J La^ J±a i 1 j x I c (JZ j b *"*-11 
#LLj-o jju I <1j UJI <a jfl I La Ij£jhj < I ^_yj Lil LjJI LlL I 

I Lb I J_a ^Jl J x ^ttj pj <j| j| <JLa. ^A <jI ^Juu 

Jjjil OJl ill ill SjlJ i^ail 6Ob £j\ iiLLaJI p LaJx. Q1 i.ti.1 ^I >/ailI I CilL^ m r ^_flj 

J^C. Cil j*l\ J£-Lilij i JJftl> 4lllAa. 1 j_A Jjj^J I I b*^?0 ^ <<UaLk CuL^ ^^uLxul 

p111 ^llIj big bang j i l\1 I j L a WI _» <_ajj_*J,I <_ijkllI gL^ jjb Llaj ,jA» Jl I h ■ Axj 
J>LL jj_A L*l-t <li-u jl—tLa \ 0 jIa Jjja.Li_a j_al I Jj_aj_a yLxal <K j^j^JI ^jLfl I.^ j L 

jij (jJjVl jU^iiVI lift 4j-a <jL^aj J* i |Xj_JI J>LulI Jjlj <JjLa jl_a-Ajl 

4 La. • » Ll^J I jlaj <^_ajJ Ij_i^Lj Aj 1 iiC. L Jil j~\l Ij >-.t-La.jll I J^a ^jl ^_A LH^V I liA 

^4~b . Al ^ a ^J_^| Jjljjfi, ^A j-jLlxJI Jjftjj-u LLJ I <_JI jLftil^ jjjjSlJI j-A-uj 
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j ^jb l L~JI . fc n -v J^x I ^ ^ ^jj i^^_J I ^ fl j —11j j u a I j 1 "v a iV I In 111 ^j-u 4^1 «ti t 

< I a j in ^jl <L*a ^^Ic. j>i*JI ait. <jL iJJ ilJij l^ljl 

j^j] J i , gttl (jLj'>-> I (j^JjSxll jixuj J I 1^1 I jL^VI) jjl Jill Lo JjXU^.1 Jjl 

MjiUoVI ijJc. <jljj V <j| ..jl ..iixxjjxJI <jI jJI a^> flt junifl jl 
ie -^k:iUi ajZL i^y=> LJI ^^AaLUJI — ^i-uLa^jjl J*\ i-It ij — j^jjill jL^JbVI 

^yd J t i j ' j] LAjUJ I (ji-O-i V (JSLJL-O jl 4 K Ji O <_0_J I—o J-O-JLj lj l J_4^a_2k—O ^ | 

4_)jl aj I 4-iU li-0 L ^1 t X ilu I Jjji ^_AJlj_ul- 0 J-Aj L*_L I (j-0 JJLOJ Lj-ULA I P (jjiJ ^ 0 I £—^ 1^11 
p I .AaJ I <j Lf> OIJ 1 Mil V I 6^-1-C. J-* jj I \U*> 141 i V 1 <JJeu c 1 ft t a 11 ,J_J (j I ^~i ‘S. 

j '*a j^>U l—A j-A Li-gj (j I aaII <LA (—<.a a ^-l-qJS | ^Jfc ! iJj i^> <G-mi j I—lLo \ 0 lj 

^jc Ixuu In. \ plj^J I <jV (j_»lj]l <JjL p-% i (jjill jl l^. jl <Lfu.ii. <a i_n*^ i ^_i Li_£ 3 _i |j ,(<jlpJI 

^Jl JiVI ^yic. <6 j_A JdjLuJI <J I Of. <U\rkLa (jAxJI l^ AjOJL i 

I <1 ~ ^ ^Ij jjLa iJ^Lill t j- a j a^.1 Vji^. j -v*>11 lj_A <_a^U\11 jj | 

r LiII J jfi M jla^AiVI I ^ jJI (j-° J jgt fl j Lo LfUI ‘ij^l « t i l l ^j^,| 
p 4 A 111 I i ijjj^J | jUaijV 1 <jl-i\Jci La <jja L*n (J lj ■ --t I I jjb JiLa Jloj lU_SjJjV I 

jjlia OjL^ SjlII t j-a < Jnl'J ^5j jla-ijVI ^jU Ifcl ilr> jl ^ U>~i <iji li I pi ^ lAill jl 

(j| j 1 \"t f■ L >(J 1 1iA~ 11 6 jjj-uj 6 j^ 6 jjftj (Jj-fl Lo <_L^^_o jl ^JjlII jn a 

6 I 6 <JuuuJJjJ I I (j-oj f <-a LJ I U> \ i.uil I { jJk (j-> ~i i.7n ^) <UjJikj JauAj j n*S 11 j L^kJLiV I 

,<LLo ISul-o <lLjj ((j LojJ lj (jlfLLI (jjA^L ^jc. L^_l_j_c. (j*\ ^ i V SjLII ^\g u7< ^j l 

. (jj^-tl J-uaU <mLOil lilt J^J il I opJoij <graj_^£i <Jl ml 

pI ujLajju-u j| (jj^ JL JjJL-i (jl e^ll ^ I L~, , ,. I |j| 

jaj <<1j La <111^ (jj ^olo] ^ jj^Ij ja^l l^jLo JraJLiAjuj ^AjlJI uaU 

pJqL> aajV I I j^J <jjJLa L^jJ jl JjJ_ 2 fc cJlxA Puli I jl Lo£> 6 j_A I <da.j P J-II 

^ i*\ A | J A p) Ijjb jj I jAj i i ilfl j^Jj (pLIjJ jLfl m IJ -v < — 0_1 (^u_il 4_j | ^ L-s.^1 a mil (j-oj 
<LujLaJI 6 j-A J (j fl ^ l<- 6 jJLflj Lo f\$-* C> < ^ £p < U^-jLL 0 j_fl (j^> JjjLtt < tlrj JalAxAjjU 

dj^J pV <GLa pllj (j-Q jiiVlj <jjil Jal » iA*iV I (j-A j o~> i gJJ 6 j-i^V I 6 j-A uU jj gj V |j <Jj I 4 J I 
. Jal* lAW I 6 J Lj j_o Jjil j a\~ 4_lL^| J I 4_ujLJ| (jV <JjLa (jji“ (jl <Ll^.jUJI 6 ^jJ I 
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£jj j-A J_A iS,jjlj!i]l Ij-A ol A^l jl JLo_cl ^ Jaluu ^^ll I 6 jiJ I 6AA A Lofi < >lr j 

CqAAj (j I 4*.iileal] > I j La ^jwi-i ^a ! L&jj SLu-L-J I Lj I jJ I I 4 II L> ^-fl ^_Aj 5 J LI I L>i . q ^ 

O lj 1 uX. I Lolfl i lilt (J Lfij jJLj V Li_j I ^aj klU J £-aj S^gj < fi til I <^_flj^laJ I 6 j_A .~.-v ~ 

Lc. j-i_u (j Lfl I j j-J^ I ^ I A» 6 J U, I C AX u a I i a K : ^ULo i Ljj Lie I a (j I AjV La L 

J;l AjV 6 jLll L-t 4—^.jA jjl u«a I jl I ^j-aj i^j_juj| ^ri j^aj 4— Uj^JI 6 A Li I j i £ CiJoaII 

j*—a 1 tK j[ 4 A 11 L j_Aj pjo r JI <Lcj-i.uJ Qji^l I Lj-uu jj Lkli q ajji > ‘LlSL Jj a ^ 1 j$ 

I Hj <p j u*J I jiLuixJ jjl < \^a > LLju_aJI j uVir V 4j| ^lll 4 * * ... \11 

jjl Lfl ajV LjjL^JI Sji jU LljJ .,,,1^11 La_»I Ji^>~» ^jl i $ 1 V SaUI ^jLa 

* * * *■ 

*L~\ 4\ Cj\ L^aa ^jujJ ■■!lie'll I 6j^ jJI ^.ULj Leu uLoill ajA Jj-a | 

u fljj la O V* <jl i<—Llj-jJI ^j-LJ j[ *ti *ill llA 1 jlj ijt-Zl ^jlll < Ij z^JjLak 

}L> ^1 xai ^U lj <_uj LJ I V *uVj j j I j L % AiV I (Jj_A £_ij ^ jJ I ^ *AiV I JaL*_iuajV I 

JjVl 4 jL3aJI jit J [ -v fl^ y I v_j.LL.uJj AjA^ 4-taJLulla LjI jJjjJ I 6 JL cll^ AAA AjA^, 

j-ueuku I JLA-fl CjLqKjj . Lu A j I <Luljiiifc ^ QjjUt Jjj^J I ^_fl LAj itij LjLaj j 4jj .lJ 

SjUI k-Au^Jj 4 jjjl =J I 6j—a (J-C J£ CiJL^ <JaSlll 6 1a aIaj 6 A *v I j < In ft \ jji dS Ij SJI 

<JaAj ^uujL LjJ I i AjLj-eaJI v_SjJu (JJa ^ljL^j^UI Jai ■ iA iV 1 <JaAjj * " »*» *> V 

^Aj-a JUj jLjLilVI Pjll Jlj jjiull jjl jlj ^Singularity Ljlj^jJI j| jjilll 
4j . Aljjt I vlij^-J I jlu c I j^.V vtujlll tjAjlk ^Jl ^ 1*\"V.J j*Vl (jl V] /JjjSJI Jj-al 6 j Luc. I ^J| 

. Caj 1 j y> 4^.iii I ^ * If* ^j.i i ■ j 1 1 da tail | 


jjjl j_=kjj jjljx,jj ^LlLIajjj ^L-ua Lj jjLu Ljuj L^u ^ Li L^_Jj jLiJLl v^LxjVI 6 1a 

ja Ljill ^jgjj lI fj-a lc.j o ^ n Lojjij i Stephen Hawking j c »~ Roger Penrose 

Jai xAll O-h.1 6jlll cJla Lilia j ij£ll jl ^k-ft*i^U Jj-fllJI <xol& Jj-a 6Liu( La Lfllu 

dJ V Jj-ft-ti f Jj | I fl j %I 111 jj-fl 5j^ m i j h k l I O %j |j * ^jj^il 4—u I J_J I 6 J Lail fl V I 

< A uuaj II ^L 1^*1 a <j| rujLla jl ~\ a |J ^ < ti t Jjj^J I 6 J La jj jJlj ^k < i'i-vj 

4 Pll A A 4 ijU*i j Aul I <juAj ^Jtj /iujLJI ^C. 4lijiaj jj-lluiuj I 

Lalfij j \ >^ll jLkfaVI <-ajkla a j-A JjUll 6 j£a1 AJJjuL a oLjlia vJllA cLl^ A-ij 

/IjLjJlj JjC. 6j$j j 11 ii Laj (jlxH oLjlill 6lA t j-a 5A=kIjjj <6j-a jJjV CtiktfljJ 

JAall I <Jt i Jo ^jC. LoL IjL-a ^jCkj Laj-=J I 6J-A I jl t~t CL <\iuilll LaLaJ I Ljiall I ^JJ 6 jLilj 
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^j} i Q i A a > ^_yC- I J \ x \ O Ij, I I J i A~n jjl p_>-al] J^-aj kui l a (_j-^ £: ->j ‘^J^JI 

Lfljjc. O I jj^-L Lfi < J J-aiJ 4 i.tjfl*! ^ 1 jil I I 4 I iA il I 6jj 4^>l U 3^^ ^3^- J I <p LAfil I 

e Lt A aJ I J J-Xk!i AjiflJ ^J-^Lijj ^ p l^_fiJ I) AjjJj J J—a-A 1 (| ‘in ^lj_Lll ^Lfl l.\ t a i 

■ (J^lilll j_o The Edge of infinity "LjjVI ^LA ^L£] ^ Vs*j 

r (. A flJI | ^1 i*tr.V 1 Lj_A| La I j| j^L-aAu ^-lALLI ^fi p 1 lAfill ^L^ jLiAa ^ ^*1 ^Jc.j 

— <jli tiil^ 3 ^ ^ 4jI j-|j <4-uL^j^L 1I iaLa > A>V I <lU~>J jlc. <-iL^_j V La ^Jj 11 ii \a 3^ 

jLa^lIj 3 KII 5-oJ-=^ „h^(j y J] c£j^ <j>lL^ ^ ft 1 A j «.« - ^j-=^ j-Ai 

Jjij 4.]a.flj (^jJLJLj <0^° 3j-l-» (jLaJ ^ 4 jV 6jjJj (jL*^ lU *-*LUj 

oL^ IUia.o 3-° ct K 1 tr> 4AL>j ifl II 3-L>(3^ Jj^O^ <Ufli 1 1 A il ^jb SjULI 

Lfl-iic (J ■ >*« ^'» I 6 j^juaJ I Jj Lfi «lll • Jj a J | 4 -Lifl j JJat 1 1 Lfj | tfl -u^bul^l 
ijjLaJ^lIj < 5 jLLI) 33^-^ ^ iAUI <l_ljL^_j 4 U-%! ^ ft a <SjjAa S_n jju Jj-^| 

t 

^Iftl I j g A InlL (^ulJ <11 ft Til Jiajj <^jlAa 4-uLaj Jj-ft j <JoAj Ij^n-a ^ a 

i>I J-^j j^aj V <j I 4 aalllI 6 JJb ^ajuoj * L*-o fj\ LaJ^ 3^ I4 JU Lqj (j Lo a 5 JL&U 
^li jU^LiV I ^jJU^J i jLa ft >V I ^--^5 (3* i -JjLuall j^JJ La 6jicj r 1 ^ >If. In* 4^*1! I ^j<o I 
<ij« • 4_a3j . j_i_jil I j 1 -^k A *>V I ^-a _S ^ Lu I j 1 a.^ 4 111 Aj 3 ^LI 3^ O ^ L>-° ^Lfl'i ^ | 

iJ_iJl illL lA j“ «i* 4 Q * ^ L~> 11 ^jufl 1 >j t ||<1I jL^AiVI Jxfl IjLa ^313xjI Ijjb iS Q I 

jS iLjia 6 J-o jl-o { j\ L i.iif j | 1^^ Lj Ij LaSj . jJ -i^ l I j L=^ij V I £-0 I JLi 4_»_ixfij I Cj^ 

■viujjJI ^a U H ^-lAjJI Ini i AIL Ij-Aj o5jJI J^LA, oi^ll ^-o ^JLlII 31 3^1 

uuk J ^ JJ^o-i j| «jii lift il I I JlA ^_a < > 1_AAll jjjalmx p LJ*]I (J^ 

•u Kllj j LoJ^l] I I i l Cj L^Jaa im b I (3$^ ] p Laic, ^AxJ I 

( 5 jai s ^4 

(^aji^ ^ * Q~ «<* a JaA dJL-A ^jLij »3jlA a I ^jLj 4j^JI 4_ljjJl 1 I _i J La’ll I ^_o ^c.,^J I ^ Jc 
4 a *> A 4 i \ J ^11 jJ aSI I jL^JLiVI 4 li \ (4 _iJjSLI 6J^-*-ll p l^_ci ^JaiJl ■"»->-» L_ajlj.fi 

j* 4—o LsJ I 4_Iu^lLj ^ i"i a Ii\ 1 1 ^ I t-n 1 _oJaC 4j( Lij|j 1 a 5\j r^JLc. ^Jl 6J^_ftiJ CjVjL^-a 

^ju Luu | ^Jc. 413 ^ > 4_a Lfi] ^Jc. 6 l^-C | La ^J-Aj <^^-1-1 1 1 m ^J Llj ^ Lai*J I jJIa 4 ■ 1 . ,.".11 
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^ ft j — J-llfl JJLJkJ — <iU J £- 0 J if- L.A fll I <Lz»i_J Loj <jj| J)~ * < IJ jL -y 

( j-i-i-t.7j_uI 6 j^j Ijj I cjI—^ J^jij jAlexander Freidmann (jL-oj_ij_a j .w...^l | ^ 

( # 

<j| Lol V 1 ^ A ^ 6^-iii.l JjlaJI <-Cj ft “% ■ *> v. Oxrw ‘Uj.aj Ljj 

* t fi * 

LojJ Ji/uj t j i i^l I jLrk-.fl'iV I ,> ljj ILLc (jl 5jia £-» (ji n 6jjtj ■< ■ ■■«*» J> <j| ji \ i l 
J^jlill J>UvjVI JjV 6J-0 Jajj !i ua . i n. ix . xA ll (3_a ia.jj <-li 

(£jLuLo jL*-®-*! lt® <SLxx«ul Lis^l q.“<•>. > illf j 

e f. * 

6jjJ J rttmt Jj I 6 j-A J^L^lVIj J iA il l 6jjJj I Ll^j Sji a j-JJ^I I j1.-w.4jV I <Gl^j 

.(VJUllj&l) ^v 


fVJSA) 



w^at~»4.j jjl i-i i*\ jjjj (jj^JI ^-ljmjJIj Ul5^ 

J* Ij J J-uli jAj <>jl1 £* 


La£ CiIj qJ <1 a jV I J I <1 It £ J^J-aj Lfij ^LaJjjfi J-wuj I It 

(Jjjjj V (_£ j-=w I CjIji tit 6 j-oV I ^ Ll^lj . Ijjj^ <j jjLjj pJ <_£ jJI Jjj’i iVnV I Ill I 

j-i ~ ■»" ^Lojjji JLatl ^jlj j j au JaaJL <jy£JI (jl jjj awi ( jj 4 -jljqj i Edwin Hubble JjLa 
O-SjJ I <J L&C I La£ Jiwlj-o uJijl I Jjjill j Arw 1 V j-$_fl < LfJI jJaill 

^jjjjLujJI jiLiJ I I (jJ] jj-aa-II j a~i 1 ujj j 1 i<H jl % a WI I J- 1 -* < 

jjLi < isl^ 6 J La kJLlJh OuL£ jJ <jV jj^JI 6jUI <j_a^ ^jJc. J aI aj <JLuJL 1 ^jl jJ_u 
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>^1 j LoI 1 ^ 1 6 jL c. I ^ja oH-juiijJI 1 ^ ~ voL» 

{ £j Ij‘i. It 11 ^J-A ^jij A ) P 1 <A fl'i I ,1 x i Jnfl fl j]j j-i ijj I ^pi J^fl -k 1 > Jj I 4‘i^jft 1 I j I -*> 1 *iW I 

djdD j £-aj «jj-^1 I Jl 1 -fl tV 4jjllai I 4iLIU I \ (J*\ i7«~i ^il I I > OLi_uLU Li 

4_Ujl I j-i£- A J LL I JI J Ij-i-iJ I Ji JI ^^Lll) I jl * 1 A x\ I j-C A j_Lx£ <-la.K 4j I ^ic. J-J J 

j_JlI I SjUI AJ-A 4 lA La J^LLo j_A dlli-A j-- ■ ! 4 j I j]j t j^-sJ I I JJb JlLa 4 jJaiol ^ fl^i La_ij 

j I J l i \ C . I Jjiail ^ja-A jl •’k A I 6 jLc. j £ilj-^V 4—k-fllS AjLo Cj J-a*j j] ^jjlj <^ 4.^1 j-a 

\ J $[JJLS J_A 1 ■ _■ \ I l*t I 

^ lr_ <j I j \ •%. I | J i .Llj 4 j1»jII <j<e ^ Jj. a 111 lj_A jj */>" 4jjL*J I viLUl I I t*i^ yA j-i i<; 

j<Jil L-° u a L ^JL*J Lilli ^i (_$j-=^VI 4-j^j-tiJI ^jt a\\ Ij ^7 jj aaII 

j Ij S<jJjVI A Jj-xl I y£, 4 ajJflll AjSklll jlaLlil ^ * 1,11 (J^JI 4 _i i L j I jLljxJ 

jJli-aj j i i^l I ,j I "v AiiW I -"kj j i i^l I jLa^_ftjV I La J_i] I ^ 1*1 i <il I ^j-o I 5 J-C. 

La [ 4 .A Li<.7i Ij iL l 11 ^jji Dj ^-aj <SBr3hm3 L_aI^j J 4 \ aLJ I A ( \aJ I a^ > 11 4-Li.ijJ I 

• 4j^JiaiI <fl jj I ^ >Q-~v t ^Q I 4 JLL 6 A .** 111 T»Q l^J ^ t l L > 5 Jjy 

^ I i «nV I yja jJj_^jJI Jalij ^jV 4 uiLjll 4 i "wlii I yo ^7 Jj-ajJI Hjuu V ^-oV I J[_j| 

| yA 4jV I 1 IulLa tl I QUA \ lift < JjUftJL 5 j J , Q ~ A U 1 o\ Jjj^] I jl^k AjV i J i.ji^l I 

? f # 

^pjj ^7 iirwj <jli JjllJ I JoLij 1 ilaJLo J Jn~) I ^pil ^T.l XW I <J L=V yc | A^-O lr> iti t i ^ I 

9 % 

Jal iti'ill lift iJlLa LM J7jllJI ^J| 6JUI 

I A^ll I ij-Aji i£ Le-a J-lA Sjl 4 Jclxjj ^ [^in W I 1 4 *1^ a i (JL?^ I 4-^^2k. Cu L I j I i 1 ^ a a jJju 

.^jLa jLlxaj Lfcjljia ^pJ m 1 Ti*i t ( I fl j~ a I 

4^ j_aJ L Infl fl 4 » dl IJ ^plLJ I ^ Jj-all I Jj V dll J J La ^Lfl L^_u L_l 1 I ^pJAj 

^pjIJill JjjjLllLi ,4^^-aJI 6 j-A J^Ll jUj ^pli I 4 j fl ij j ^11 pi L-aJtlI JjbLaLljj 4 a J&jJI 

Ij_=»JI J-al all Ui ian CjI ila all AJJb j-a ullai 1 ^4_i jIj_j=JI Ki aLiidll^ dl > alijlJj^aj 1 all 
jJfij 4_ujC. 4 Qk uill ■ ■ ■ dUjbj i4Jal*iu ^j-aill^ JjIjjJI ^pfl j.ali.u .1 ^jJ I Lujj-JajV 1^ 

JaLjlLI j I d=*j |jx^ Richard Tolman jLljj jjLa \ <j ^ ■—-* li I jjil I ol ujj^L ^pfl da.?. XI L 

Jjia (j Jj—la I ^ fl nj J-^ Ij J-^ I 4 il-J I £—ixaj dlldjj < Aj —aj p Lj I JI <£j Ij —1 
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( T JSLA) 



^•*>1 I £-a I S jjjJ I ^ ^ <jJl5 Ij ja£ | £ jjau 


£_a 4 l| *_ujJLll t j-o <jV i^jLua Jialu i uJLL^ (jxul { j 1 jj I illlj (£j-Aj_^ jJ& Loj 
c^lL^Jb jj ^Jl J X\ Ja^J jhJ t j I ^jLfl (^jl^j^JI ij-ft L_*JLI 6jLj jIj a~\ ,LUI 

Jj| 6 jLj <Lx* jIj^J LLLlZu IjjlLo JjV I ^Jj JjijlJ I j ft*t * u > Jnflfl > ^-A Luj^J&j^J ^a-a_S| _W 

. 6 JaU P Lu 1 6 J Lj 

^^7 ^Jc, j!lt <GiThomas Gold Lo^j llIIaII ^JLc. j V \r I ~«l «*»»"■ ..II ^aj 

Laj 1 i*lc.L i*i 1 *11iiVI 4 -ul^l V <1L>. ^LiJI jjjl!Li <-j| L-ijx. ul5^-^ ^a >a 

11a Jio Jj-1 J-oj-j I jj-oj <jl < fljfl t. a *l£j Cy *j ^ t£jl>*- ol3^ <j-l| lU^jj-u 

l a, \\C. Jj-aj 6jlll l^j-ujLi-ul |Jl i a J-Aj) t j ^ -11 6 jLa I) 6jlj ft ~> i uL JjljjVI 

^jT.I W1 L^-awl a Ijl :^La j hi 1 i ^ at .a CtioA < irfi^LU I 6 1 a t^Ji Hj 

jn^l>n B^u-u ^1 LAj^jJj LajjjiojV Ij p IjjJJ ^J. < U J ..i. < i <^jIUI 

SA jJj_^. (jl5j «v, jlaJI ^J| I Jiai ^LlLI ^j-o ^IsLajj <<LjIj-^J I KxaLLjaU ^loJI 

(£j «ii til j^LajJI I j i A Laj ^ 1 ft ill ^ Ij 1 i uj j| ^ti/i \ m JtiV I Ijjh jJI ^JJ jLuil 

<j-o Vjj JaJLL m il ^ 1 j iAtlui ^1 I j U* JO^U *M ^^lojjl jft j M ill {J\ Sj^llllj 

^j^Lail IlijjLu wJ&3-<-u ^lU I jj^LoiiV I <lzkj—o ^J Lx ju jp Ij ^ ^ (£ I J 

j: # 

. ^ X (J^Llu jlalll^ JXaj i jA Liu It <xaAj ji~il > t n l <111j ifl*ii-g.l Ij 
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f r j£i) 



t-ilaJlj jiolJI ^ jiUVU jjijjj jfs (j-“j 

Cj LU-^.111 I 4 -w ui^j I ji I (J^LaoV I <1^j-o 

<lfll=h. J-L IJ Jill I L < I 6 J^V lj V I 


t>0^ LT® lJL^ uVj 'L^’j 0^* L-=^ J^Lk U-°J 

jl-^ flWI dtflj <uJU. £-0 4-£l t\~\ a QjSl<ii j l i^lI jL^aiVI 4-lcJjj die. ^5 ^11 SJO^VI <JLaJI jjli 

<JLaJI 6 j-A ^Aj 4 fll^k ^.a J *i ij ^j-i£ l ax A Lji, Jj| ^jSLoj t 2)t~J*kll Jj-ijA ^jl < J I l^I I 

. ^IjLfl LaLx (2x3^1 ul5^-* 

i<Li 1«ti 1 1 .1 oa^II <J1 j-fcuo ^jJc. Li^jJohn Wheeler ^Ljjh ^ I -Mj 

* 

ji <>l a a ji.! 6jjJ_^ iSti Lajjj ( ^^LsL-o J*S tuu £jLi V i fll^kll 6 j j jJ I OjJ-^. jjLi 

qj^jLIJI JjA 4_lK ji i eJajj ^£.1 jli LoJjA JJ^lIII Ajj j ^Jj I ^ m J j*n x l aJUC. 

JaLiitill Jix 1$ ^TL-k J U^ A Jj V oLUc 4 -oj jj I j Lull Ij <^i.ii^all j-ij-LI I 

Jj^ia ^ >Aj , Lr =^i J jJLtl ^LLiJllI j>o CiLa.jJ jj-u ^jllj La I ^L^VI 

Jj-fl £-0 I ^yC L l ju l iV 1 LI .7. il I CiLjxulo (jO 4 _jjLLo (_^l ^jl iV I 

.^J-IaLlJ | | j_A I — La_|j — j t 1 7/> i__flj_i_u Jl■* »l I 


<^^iLaJI Lfi ^ i-11 1L L uujj^i £ Ix-utj J*lC Ij)-*-*-* l < <j j^j_u I A^JbUa 

^ jJ ^ 1 * aui'J I jjl u 1 in i LgJLi-ujI Jx 1 (J 1 fl“k 1 ill Lo ftjLc. ^ I 1 i7if I IjJb ^Jc. <J I jil 

V LL j I ( j a r ^Jl I^J I j2>a tfl’i oLkji 1^ oL,jX I A tl j~ ^| L \ jm in \ ^j 5 _1 <Jlfl*iil 

-e^O • Llg- < a A^k 1AJ (Jjill LflLa. jj-0 <-Lj] <LoJalLI Cj Lk^jl I {_y& <Xji% A ljj| L~v^i 

4 ui (jj-fl ^j Lj ^ LoJJj-o 6ji^ il I oLa^jll I a 111 5 j^LLq j_A CiLahjil 6JL4J ^aLH 
jjl ^1 < (jii^rn >i ^ IjLjlLVI AlaJil jlj J^L^jVI <1 ^^a 
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^j£- ^h^_A 4 j j-uo jJ I <L>1 ..til I ^Jj- 1 I ^Aj **Lo J & JI I CjL^jII t ^ l^k o sJ-«-u o^_=kllll oU.^11 

4_JLiiiV I O Lrk^o J •%. > a JJ j \ t*CJ I j I C > V | Lu^A — tj.1 jft II La tin — *0 I t^yAi jJ, I 6 Jjx. 

,^o o [ \ n*\ 1 IJ1 <li 111 £j Ja» J-Loj ^ *-<^ Si jj-oL * • I £_o 4 j Lfi ^JLilLj <^-2kl,ll I ^^lJ| 

5 J^d\ oL=k.jil <_£ 1 -fti-o ol \a*\ cILIa ,jjSLj Hij-i-u aj^aII axa 4-oa ( ^ j a j « 4 _q.a" l,I oH^il 

6 j-A C ull Ijlj .^jljil ~k iV I < LUi.j ( -Q J^LjL 6 j-i. % • V I 6 J-A jh > m i Q i ^ <4-o J-flll I 

cllj ^ia-oj <6 1 \~k i ^jJI j-tA* 11 I J-jA ^A S^^GJJ CjH.^11 ^y* i—A ift% 4 -ojA 4l 5 I 

.^J tVitall ^jjCt 4-ajlS 4 tr I » .7. 1 ClL^jja L^_j| 


^ <j>=^ Bruce Partridge £jj j3jL ^IaII 4aUj SjIaJI uJj La^-a 

Cj L=kjja O-J L£ IJI 4 j I 4j^rw il I 6 j-A Ll-u |j < a j^aJ I 6 JJh L^_> j u -k >1 LLI I Cj t jg« * ■ ■ r 

1 ■■ s **> I -v^ 1 I 6J-A Lfl / I |j . > 4ii4La 4 .7.1 .7. | 4 -s. Ti Ij_A ^_a 4 jj_lj_6 ^ I 9 | 

j o”n..i > kA^-t-u Ifl-JLQ lej^ ^jLfl p Hi>A] l ^A J)-lhi > Jjl Lfl £C-Oji_U Ijj Lol </{\ * * 4A La_o j| £ j,-V 1 ~I i- 

j 

» flj * ■■ 4-Ai Li_uJ I o Hillj CiL^il {j-A 4r J ^ -w 1 | 6 JJbJ < J_L I Jj» t jUG (Jjj-t 


4-a J All I dilrkjJU 6 J-A ^jj-A ^-oV I ^jLS Ijjj < 4-o J A. lI I CjL^jJll jJLlaII 4jlIL 4-i.i.uj Lojj 

^_A 4 lI'J I j <6j^lI ~ 11 oLa.^11 4_j_o l(j" j A ) ^ | 14 -u ^ll I jj-o >LjjLfl J-iAj 

I j j Lot 4_uti LiJJ <ja t-7tU iJliJLJ LoAoC ^-i 1^5-^J I ,2>-o 4Aj, .\~i i.i l 1.1 4A LLJI ^A 4-LlU 4AjLLo 

i^JjjjL L^-j ^l_5 ^IiJ 1 OL_jjLaJ] 4 a .LflJ I 4 ia«( 1 u^l 1 ^yck jxt^J I if. [ aaaJ 1 ^Jl 4ALU11 Cjjjlj 

. 4-a.lAil I oL^.jl I ^-lt 4J J | 4 _i| 4j|a 


!# f # fi 

»ilJj oLil 4Jjla-o LuA_i| 1 utA^a (JJo-j 4jU <^LL-ao ^^A JjLoHII dllj (jl^ Ia^ a 

juTii La ^JLu V UiJ^ 1 ^ ^ Lt-iJ I Iji, I 4^J Lc. JjV J^jAa ^ j I ^ I 1 !>■» | ■ 7l I 

^ j * A ~ * 4-Cj-o \ a I ^ a" t *t CuS Iil -A <JU O-J Ijl V l 4_i ^x.jJ.1 ^yj l*\a_i VI lj_A ^Jl 

jj-o 4 _ijL_^ JL\j j flAI 4 LIAj (jjLa-j i t t^AAjlfj < Jj_a_A_i-u jil ^J) (_£4—4-qLLj 

j 4 <j)L "sJ I Jo^l^ ^ i a iL,^~ ,.. 4-Ll1aJ I L( Ut7. I (J«A. i jJ j ■.. 11 ^ j I I 

I cJj) 11 <jl I f^yct ^^ll I I j-A . <JajaJ I f Lxtj! J_1_XJJ ^ o *i"il Hhi7.ll 6 JJb Jj_xH ^j^_ojl_A 


,t_ fl s ^ hJ 1 ^jXk 4_1_A j-o 4r 4-i^Jj 4J1 -k~ii.t>V ( ^wjL-o (jjj-J 


^ Ojh^alj 4 _iaL$ j-i-C. L^_iLj JjLoaJII ^jLojiI 6j^A Cti-JJI AAA JL^ 4 jI 

f a * 

Lf^wJ_^L| ^Ij) ^^*^-11 O*- O-i-i-Ij-u 

. IJ t ^ 4 J L.hA^» ci IJ 4~i-». i Jj | \ 4 a "k. I jj_» uA^ac I I 4 O La-j I Jaj j < (j I L 


7 ,? 



4»aj!j (3^ ^ l ' c - 


Hermann Bondi /jSij _i jl -j _■ »j «ji Thomas Gold (j*j I—cjj 1 uLf 

* 1 1 a a JJbLi-q_a jju O-iLftJi ^j^SJI o 1 \\ ix .\j I oLj_o[ L_lU I ^£jo.j ^_ft t c\ a-l^J I ^j-o jjJ_i Lc. 

<J j.>^-s> V La « » t Ubja£. I £.!>Lo.^ Jj^ "Dead of Night" * 1 ma cjj-o 

jl£L |xli_aJI Cjljol ji aioj L_$J J^a-u tillJ ajjjJI V 3^_>1= * Lfl jlr <-ujlil ^jLLI! ^j-o 

t j > j 1 ^.fti I ^jo. Vj <j I Jj til LlA Laj jk t I JjC. 4 -j j-a^jl I 4 <^ft! I < ijut > La jI I jLo-a 

^_fl j ^ ^ t <5_i^Jsu JjijJL 4 il a 6 J Lc. V 4 I 11 Uj Laj^ tillj V J_ij 

• ^Vl Jl<i> 


Lo^J 4 -Jj Jail 4iiii i^i^II ^-a^LLIj I Afljj£Lfl jJj-oj Jj*j Ju a y <-J LlaJ I jjfl iltll J^Lkj 

— tiUj {jc. JjJjJIj <CJa1o jl a jUJ Cj Joj tLuab }Lol Jj-oj I^oj 5£ Ijlojjl ^Lcu <jLi 

iu Ij I SL-a-ll j lj a \ i-iiL I ftl"^. j*Iu J Iji. I ^j-a j-uokc. JLlA <j| — J,1 A*i> ^^*£11 (j ! jl Mf Lj 

t ^ 9 

a Lto. jaj ^-i_u a Jj-ftla a jo-c ^Ij <jt Ju ^L JJaj cU^I I a J UI <o.jj I <o.j jJj 

{ja J*N i7i">~ ^1 I ^ a i aJJbj aJjJ-o. *jy jJjj 6^ < Oj-LL a I ^ a I LilL jjJall I 

j LaC. VI 6 JJ JUua Cilj^ll (j- 6 -kf-Lik. tilLlA /| ju La Cxflj I • lj^-a <5jl^l I a jLL I 

# 

. LaJja jla JJ-oj t j^jin I jJL ajljj ^jAIj l^-La 

a Jk ii >i I JJ-aj (_gj‘ii-u-r> ^jl jJ_^=hj ^Xi^J ^j-a Ja-LI ^ *i 11 Ijjb ^^icj 

|^_J < Iiai ^J_2»jjl I J_A £-1-0*11 j J ^ ft \u n a J LI I ~\ I H a ‘LtiLaj 

*G^Jj LiSL a" LluuI (JxlJ ^J Li tj lj cTii iiL ajjc. &SZ a LlLI ^ I J ljft*i»«a ^ LxJI <KiI< jiu 
<1 oIII J ^*A_j f ^jjSUI CjL i <_>jJa_i L^-jLt 4_ij_klll IjiLAj ( aj_ft_j_i_u_a <1 Lo» 

«a JJaj JjA £-C.^I I ^Lc. 4-LJ*^]l Jj iAI II <J1_JjLju ^J)Ini a 1 <<L>Lg_j Vj <-iljJ 

JjLst-au <jA 0^*11 a J_>Jo. ajLaj <ift•%. JjV (^jlj-sJI Ojii uW n LuojI ^Jj-oaII I JAj 

ajLcI jlj a \ jlu Lj jaAJ O i ^ < -kl 11 u ft ik^J I ^JoLllJI JjljbjVI ^J| J-UUaJ ^xLtu 

. J j uJii 


Jj*A jX^_L-oj (JI VI rajLLI Jlo <3 ft Jyi. iJj iaUj <jI L>1 jik*j jJ^-oj ^Jj*j 

Jio a I a i nl La jj-oj < i ‘i 1 *\ a I ^ !<■- <G Lo_i I c*-aLi >i.n "k <<Ka7iL I aJA ^Jx. J-ax-Fred Hoyle 

- s f 6 * 

jJjjG i OLft <_flUaJI ^ja <j*^-a ajLU ^jVj <A jLoJJ j ioL>Jtj Lji a t ^j\ £ ik*> i in < ^loJJ 

^JjLo jj i j ,»“* > I jjh f- lj| <j^Jj < ^<5LUI f. LL) <5LL1I kftv ^*jLi cJ*T>jj I ^_L l^uKu 
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6j 1 aII 4-_uL^jVI LiLUl jjLfl jj-flVI j Lij.I jj <*\j iLu 4-5LL <nlj Ja m dllj 

<jjA Lj «Lj_uIjJ-ij . jJiJ I < ui i-iil I *15 UaJJ aJ_»l^j_LI <a iiJ I £—a JjLuZ ^ | 1 ^ aj 4_fl j 1 ^1 | 

<J V I ^jJSu Vj Q uij V tlLfc <j Ij-aJ I j^aj jj I iJ-iJ-A I »il I j 

• -4>^J 0- 0 J* OjIIJI | 

LgJi I ^yJr. CjLu <JLm a CjJ. ^I vt.it ^-t <j-a^U <_ijJa_tJI <*..t JcJ 1 Cj I JLaX.1 

<juujqL 11I 4 >jU\) I £_a <Lijl m’lft < t iti OjI^ • (jLoJ)Jl J if 6 J-Ij L^_j lj -w <G_i <d ^^ ft 

jjLj <I CiLu i-ijJiu ^ fl tfl ^a_i 11 ala 11 ^j-o J£- jJL u ij u^J I L> 4 .^I A.J | 

j 1 1 ..fl*11 <5jliil <a itJrJ 1 t j-a ^V *La«LJ I JjC. p ^-uJU J tt^l I j 1 ^a iV | 4 >i J| p Lxl I 
Ji <J ^.flj t^1 <jjL^ ^1 jlLkl <JLjjh CmmoI 4jIjj 4l Cm**i i ^JLc. ijj^il 

Jft"nn > <Uyt 4_t^J j <_£.Jj 1 ^JtJL £ 1 *t~t.j V ^JLaJI I jjh < LojI J jjJU j| Ja>j <1* -V > 

. I rti i At ll <jljj.il I 

jxjg^Ot | . I jUL VJ 6 ^jaj j"‘ Cl V 4-Lfl ^j-OjlJ | V Lj<j^ <AJjja 4 <%. ■ *~.. 11 Lm_fl lj 

Jfl a \ m 111 I (Jj i *klL oljmLJI vzJ=k&3-^l IjLL j_t <T al L ^ j *zJi Vj fSal^l ^ jJI j_^it I c. 
^jJI JLa.j |jAai (jl £. oLAll iJLk <jlc cummG ,_^l»L*_ ui_^ ^li-o jLLJI 

^fliin U < 1*^1 ^-oJ Jj^Li Ljj!$ (j I I ^ I la I iltlll <ImuJ LfJ I L^-J I 

jv j-flj ^juaLU ^jj_&ll <J Lfi <j| ^j-2fc. 41 J a » A < J j j J <J O-j L£ i ^jlj_aJI 03 II 

LliJI ii-ujJ.1 Alfred North white head i Lr ^stjJI 


jJLc ciljj J-a jl-v I I ^ ^1 

# . 

4 * L t a t i>j 1 u.a 4 > I a r ^j 6 4...ii ^ a \ ^ ^ M Jo lj. lit I ^ la* ^i^JI Lt._tC ^jljj 4i Qu t tl 
, L_J I JiAii I jjla-L I ^ I .ui J1 . <AjLtla] I Ja 1 j jj. tl 


^j^Jj 4 t a . ..la ^j ..... | ^ (r ^jujJ O-J LjJ I ^ j5HI cJaA*dii M Q OI J^V I j-jLu 4_l^Lj J^-oj 

^uAj jiJ-i I 4jl-» LaJ I j t Vi 11 <Jj k*tl I cJ* ^ ‘t» > *>■ 1 I ^ j ij CM UI I ^jV 

# # 

41* 1 11 pLjli^JjJI ^ lr» ^ a jLtl^^U Li lj. J.i*t jjj—L^a_xl I ^gj*i ml I 

{ j\c. Jj JjV I <xlc La ^^Jc. U h*i V Ij^. SjjJtoJI ^L-a^.VI jjl J jj .t^lftl I li^V I 

4j_t_jJa «ia>j 4 i r. 1 a i?.V I pj-*a)I L ^ju a Lajlc. ^ 1 i.u ^j-i-paLa < 1 1 f■ La 

J^a 6 J—C Lc. J 31 LJ jJ—& I >-u IjJ juu j ^LVI 6X4j L a jj-U 
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4_jl4J J J fi cIJj ^_1 c.J i J— U — 1-1 1 ^ 4- 0 LL 1 ^yd 6 J-L l 6J-A J l OJ \ Q ' *^J) t ^ i I t \ i > 11 I 

£ .L". ...\ LllLi ^LiJLj <<j-flljiIL o jj-*u=lx. ul>^ 11> ciLLii> Lij-oj jji a i jiaf. f LuLi 

/^a J^jj^Li 6 J f. jl-a *G I l*-*. i s\ I j | ^ ts> LL I (jj-iJ I O1 i \ \~\ lm n <j l^_Sj < Lfl j u *Ljj LiL I 

t # # 

Q» ^yd «G I LcS. < jjV I <-»lc. jJ_U 1 A f I J-^. 1 ft 1 1 A I J^Tj ^ Qfl 1 i 41 ^li I iu.ll I 

* 

. ol^^JJ £jl*J oLt^lJl ^yd IJ AC JLffl ^LjIUJI 

^j j^l I Jj | lJ 1 iti I \ *\ 0 ^ Lc. Cw LjJ I I ^yi x > j i *vV I j l jimJ, I p L ^»j 

6jLl^l ^ 1 a ,7.y I Il-A i ^ikL I j AjuaJ I ot^jJ V i... a ^ 11 i7i I ^_aj 

^j]l <■ ajJLlI I 6jl^>-^JI g-AjJ 'V ^j-o Ifcp (J i a \ • jJ j£ 1 I jl-^. 1 <jJLalJ 6^juuLi-o Sj^lJj 

s ^ — 

^jjJ ^ [ a 1.X.V I ^J-Q ^xLo-2hJ I I j-A Jj_a pj^juuI < \ ft ^JJ I ^j-o <ll Jj jJj_6 Q t-a. 1 *.*d 

* * g. 

<JUJI 6 JA Jioj «<LU 6 6jlj_2». O I Jj I J*'*- <Ka i A Lft 0-11-^ <_i_J^*N 1 1 6 J LL I ^jl jjJjlAJ 

^ \ i 6 J l aII J a"i i-ttl I jl ~^11 Jj I L^-J I < CoLil I I La jj_j-<ao ^ 

ljuuuL die. 6^5 _Li i flJU <aj ^Irk l I J^c. Joj-A Sjii p f ^jLfl cill {ja ja^ I j Jj < > -v" ... a 

jjjij-flJ I p LoJc j-k lr> X jq j(-A flll Lj < <Jq 1 i n i m I ^J jl ClJ. I J_i (jl 

. Z j^3~o j-ie. <jL^_i ^ojj 4^J jL^jVL 6dj-k a <jljj <J LL Lc. L=kl till Aj^a 

^."ill d-le. jj a lj. lj j_^j-ill ^ (j L/*j SjQIj jLajJlj ^L£LLI 5jifi pJLI Jj-a Ij] 

t * f 

6j > ~±a ~~-V ■ A < Lc. Lu jj ol i -k I Sdc. a fl n <jLi (Lr ^lil <juaJLUI 

^jV I *LjJ I ^lrl 11 J 1^ j til i I JLA Jj-O l£ ^(3 1 ^ ^ I J 1 **k 1>U l 1 iui L£ ^ K ni fl ijt A 

JJja-o t j-o 4_Li_fl CliA >_1 Wu J \\*\ 11 J Lzj^filV I < u<i*> jia-1 V <I| J Lie. L Jj J--V p^oJa ^_lc. 

OjL^jI La Ijlj < S._> v 1 11 IjJji. jL^ jl^w alV 1 ^jl IdA J-A (J^Jj m 1<1»1I < ■■■<LLo SjLc. 

I j Lfl ^jlej t J-01 I 6 1 jjmt ft i 4 _«j *J I jjj V lj I <J&£j die. p Lj^j_flJ I 

.pLj-iiJI p I jj u_u-uuJI Il-A Jl j-i^Lfl jjj^JI jUkdl^U L4 ouu ^.Ic. pjJU j 


?jLaijVl jA uj^II Ja 

c t * t * 

OljLiajI ^ 1 *1 nil i_i ^ 11 1 1 X J. | ( iui 1a 6^1 i \ f. Li t_t^J I ^jC. 6 uj 4jjJ ^yt Lll I 

(_j La j I ^Jc. 6 JjjjJ lr>» tA \ I 6 J-A I ^_oj i jJkJ I 6 J_A L u ti 1 "*k ^_> t j ii^l I j LaAj V I (jll j 


! 1^1*0 jJiX ^J^L» <11AJ lj ' ~»- IjJ \ • W Lgi ^lii* jj-fl I I j a Ufl > jjjJ I <j i i ill I ^JJJ 1 ^il I * . ■ ..11 ^ ^ 


(^aJjJI ^ja.1^11) . Cj I j-la j l i*\ 11 (jjjj^LLI Jaj^Lq d jii t C ^ I 


76 





6 jill jjla LjjIj La5Ls ^aIs !C V Ifjl-B L 4 IU L 1 UIJ ^Lj ^ j ~ia i _yr\H ill jl cV^A 

L^jIju {j^jJI i-ulio] {j ^j-aj-U 1 1 imrt ^La_fl jjjSu {jl V <J3j Lai I jl SjjLaJllI 

^iAaj lljli {jj^ll j t i 1 1 ft i*\ «*j^11j 1 iLx jJ La I j| lijI ^I <4 ~w 1 I^ra^j JjIaj La_a c j -y 

j: 

4 K 1 til I 6 j_4j i^_uLjJ(j >_i tixJI 6 j^ 4-aJu LL ^io-JLi LlxL^ lj_A I «.,.<>* ^ ^jj ^_,LslU 
< Russel Stannard jj L> 1 i . i.u J-l*ij ^x.jj j^LLa-,^, {_j-»L,j_i_fl LflJJLc.1 {j-oJ>JI {j-c. SjLaII 

4ojL^jJI <3 j^ i-fc^a eC \\o < < S& 1 i ^llj-a |j u_j^J I (J/_i jJalUJI 6j5Lfi i u I 

* * S’ 

jj UJj-o {j | LaSk <jj L^_J I <jj I Jj ji-a — {j-e^ll 4 ^ j x p Ia — O-flj ^-fl 6 1^ Ln | ^Jj 

£ 

V I a ! I 4 i l a f {jLi I A j j-ii 4 » | Ij % jjl {j-i^AjU JjV! ij ■ -^ a 11 i i*i^ i 

fr # # 

lg_j I ^ l«~ l^Jj jk*11 V ^ a * j ..<11 jl^kft >V I 4 -lLojlj L_£3 La IcJjIaI CajI^ ^ j AJjji jf u~ 
in JrJ I I j_A ,—lc. jjj-o 6 JJ-L5 (jl^LLI J^j {jLa^JI J^ jLi_uILa (JA. Jj 

W J! t5 

J *. j< *~ l ^ I {jLi 4 fl 1* ~i e>ji <Spjj -». n 4-Lfll « A| jJqI 4..a 4-ojJ I J^LJLo ^yC. 1J uuj 

45Ja jl ^joj ^-5 j <j jUi_4i Ij-A Jjikjl iJjjlu I^i^ijI t j\ \ \ 11 jL^ij^U 

0 t 

6 j-A J1I ^rLL^j V J. rfc .La { pL V-J^l I ^cJjj — 4_ij^jjJLj 4 jj1jL 51I Jj^o jJlSi 

. O Lu jj] I 


< ^ Ljl I J!u 1 4 iflij t a 11 jJl IjIaJ I j mfl i u LijV I O-i O IjjV I jx Ci^J ^ I J "V111 

I—lLJI 6J ft!Li O-^L-511 {jl—fl |\Lt II ^J L aj I . L*\ lj^ 11 4 (jLU.aVI^J 

{jl {j-lc. J-IA1 IjLoifl (j—- » ■ I 4j > * l 1-111 OI J-^yLl J i i ai£ j q ( ~k ~ii I 

■ 111 ^1 aJbV I OAaji jJi I 


(J-u_i_u j^paj-oilL pj)1aa {jjiJLfl ip^j-Ju JS juifl" ^jl ^ iU"iin*i V dLa^Jt {jl : 

.SLaJI Jj-^I e lj| ^-jU Vjlij ^jii^^lj^I (jli <Jlill 


4j| ^ > ii j V I j-A {jL$ {jjj < p^xIi JSJ ^Ixll j_j_ 

La j A-u ft i S^aLU jl 4 ilof. j 4 **J I {jja-oji. I La 6 J Lc .j i^jlLI 


* * - 

itill 4_JI {jjL^LSja>.a LJj Lo LjjIj 4 LaJIjj l_jjJI jjLi {Jj 5l 1 {jVI ^*i -k T vUJl 

( « * ' f 

^Jl 4j I O l 1 I jjb »^l l^fc > {jl 1^.1^ I * 1*11 jljjj £_A jjSLIj 'J* ■ “ a *11^ 

jaLfl^L! J^ajJI 4^J^V 1 01j ^flll pji Jai-fl 4 a l i ■%*! Lljl^j j \Akn j ^ ill Ij-A 

p 

V L-«aI jt-UOJ {j^J ‘ 1 (| ill 6jixuu ^Jll I OIj^ttlI 6 j-A JJLj Jl, i—1) i n 

f ~ ^ * f 

J^ j in 1 jj*jl jj | 4 K in iltmjl LiAA in Lj (j <4-lic J-JJ Jt *> 11 j^a l 




-4j ^ix. «*l5 flljl : j_aJil 
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,jj^J I I u h 1 ^ 1 Lajj 1 6 i i"J I jJ-l-o I t i n ^AJ jjfcljliJf 

^j | d I ***-j-l 1 i lu&J L_j | jj lj juuJl i. a > V ^^jil ■ _■ I aaJI 1 4— a.- i.lt | 6j^ft 

Jj| 6j^S-l J-^JjjlJ ^j) £CJjJJ j_l£ {jA OLfl .jajSJl J i 7 k ft iV 1 ^jJb <J_fl LJ I 6j^ flJ I 

Jjjj — {_ya LbLl=kJI ^j| jwn IJ — 6 jji 'V ~t A j «Ujl_2*. <\ *J ill 6J-S 

. l$J jX2kV I jjiAl I JxaJ <jl£kj 6p Uj lT^ LT 4 jLa^jVI 


jjl Sjifl c/i^ lj| ^dJj^ j-aVl Jjj^j V Ijli jl< cUj (£j\ V Li I : j^jll 

<1L> <lr>%J -U-oj ^ o > j > a 11 jxJ LaJ I j_i.Ii LJLI (Jj-il I j ^ Qj * ^ il I ^ iU" m t ojl I 
^ < itl"k't jJUl J-iusi ?K<ti ^ ijLi< dllj JLi <_^l j^-flL» <&j-a JjV 
.LaJ I «l2kj dia ££ j^ V I 4 ia i Jftl I jJb IjlaJI ^lluAj 4 iK La Ij > i.ha 

# , ^ # ( f 

jjjj j*VI jLi jj^jj jlilc^U ^L-i^i tiLjl Ijl : jaJll 

^uij < ^ j - I L <L^JLo <JjJLa j j ^ jft j_a ^jj^ J I jU. i_i^J I ^lj^Lc-jVI jjV 

; ( fi 

*_jjl I ^jC. £_A I Ja dLV 11 ^a j-l-sw> <-Lo-=J I (j I Jj r^yUoV I ^-Lc lj > in Q~ 

I j—0 I £yj <Jj_UI 61^-1 J fl M V ^ A fl ^| < J jj£]l P 1 »ti 1L Cl I <JL£[j 4jL_S 

* * 

I jl <11 Jc <1 Ije-JS fils JJa_j j 1 J-u^Li JLljj LhAdoIx. 

<jAfijl 1. () jifc p Lli ^J| L_aJ I jaJ 1 * (jIj <4 iui fl*i JjSJI 

jinxA A lj | I Jl-A J-3UJ . i (j l *l*^"i ij^-A -* 5-1J » La J t l *1 f L V_J^J I < i 1-O^-fl 

S^_j^ll :JIj-mJ1 

J 

CT® Vj <^1 «d jjVj (< n >^> Jj-^J *^1 <^1 V : J>«>U 

.^oVl liA 

,Lg—J jjJ ^jlnU 1 ^,\ "k*i ml La^-aj 4 ^] V <j| ^yic. I a \ : JaJlI 

j‘Li Jri.i.i-u- 1 J I ^ca^JLi < LaJJ j3k J. 1 Lj jJajj I ^ygfl 11 <j Li r cj jJ I Jj^j 6 jJj-tAJ 


<ji^j <J V U ^tjj| ~»f~ > t j j_jX.jj ^_ij-*-uJjLfl ^j}\ omii ^Occam s razor ^l^ji 

* 

J-> jj CjLtUja J l jJa_»l t< 6 I u ^LflJ lj cLaJjlJI ^Lt 7 HI Cjj ( < «*> J < 4 -J| Cl i m i I L j—‘-u^a-i Xi Ij^J I I 1 * ^JaAi dJjj 

Vii J i*1 i ^ lift! * I -1 I ijVf ^jj/i'l^alI < jda j k_i-* jjj ik_iLxjJ I 
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Jj-A «L^jLJI I.u ^1 Lnfl.i.u-1 IjLL < 4 L I I ■-.. 11 < i xl p Lalxl I 6 J Lc. dLL ! 

.^LlrAa ^jlALIj JjLajJI S J_a_jJ I I _L£_i <_ujl_AI IjLL . dllj-» ^ll I 

> m « „ * 

J.Uuu-ft J I ^ I I ..II Liu 1 ft flf. <G _0 J&\ j_=^Ll 1 fl unj ^JjjLJUAU dljl .. I ^ *J 

5 

LaJ ( 1 aJUC IjLL . .v_ijll f^Lut^VI iajJLjux^ <_i Cjf-l-i ^UL^ p^. i.L 

$ 

•UJ^I _) .' ■« *" yj ^ ^4 V JI O^i Lfl] 


f p 

A* llfl j, ^ | La I ^.a In.i 4 laLJ I <j jJAJ I I <- ofc ^ -« I JJb ^j5Llj • 6 j ’. 
I U I m r> j I iS\i ll J-aj 6 .A i 'vl I O L>J U 111 i Uj > i ii fl~i <Jj Lai ( 4 a » fl -v I1 
(Jj-j-j-u ^Jc <^kj_J I "k <Jaj Ijj-o ^-iJtl I jJb IjJcJ I ^j-u CjL fl^Lc. p I iVtL 4 * a JaJJ 
Kja, jjJljj in i^L 1 jil jj-u <S^X. 4-ujLJI <_ijJaj OAa»jl jli JQJJ 

4_U-w^ 11 ^l«~ 4 i‘ i a pljl.iIL-’kI Llilc jlSii-aJI oLjlvJI jji 1 <j-o-aJI 

4 I ■ Q n 4 >< I I K t « I J I n-S. I LiJU4 LuXtlj A W.W ^ l | L « IjJJ Lujj 

iujUJI <JLa. ^ a, 4 «jU\l I q a a JA I j 5 jAL I oLlLdjlII Jcvu. Al L *■“"> 

6JlA jjl i r> a <atkila ^j-uj 4_jjjLaJI ^jju Jajjj oVjLlII Cj* <£- j*y* 


.< iiajJI ^Loj| <-IlLi^ Jc, <i-i >.A\a l^-lLLi a dlilnJU <j jJoll I 6 j-A »<_i_ijLaJI 

* 

Ja fl > V j i ^11 jl I <j j^JI tjLi dJJj j-a ^AaLhULj 

4 fi 4 

LiLAl la^aL 111 *• va.j jlliJI jjLfl ^JLxll ^jC. lUjJoj Injmn Ijujuj fdJJj 

«• * - i * 

< uljil I 6 j-A ji lAV V Lq^i jXmjAj JJa-i < *ai fl’i t_I : IdAJUo 

l t 

y^A I j LaJbV I < i a mi La£. J .. t i^J I <jJ In i Ja. Ij (j ‘Aj . LlujAj 

Jla. J —a u-»^l I jjj <La^j i nil SjLuJI ^jLa <LaJI <dllj dA j-o V I 
jjI Jjjj p jil i<-i1 11 sx fll KuK ui <->jajAa jjAi La ^jjumAL lldaj V 
in liAlL i^jJ "w I jla iSeJjil ^jl I Cjlj-t-aXl La IjJULI jJjj-uu ^Jc. iA^Xj 


.. IJ^-Aj ■ ■ *?6 l^j I j -k.*il I Ij-A JjjAll HLL 9 <jiA < iia r 

yl-Jt j' <—IjLj fJ L» jLtoJLkLj 

Ij-ULJ jj-Ea IjLaJa jISj ll^J <—Aa 4 1 ft\S < JuAj CjLjLu j| 

i r> ^ja JI c ~ r \J 1 ■ . >. ..V <ULi Itntfl y| l~il i ti fl 1 4-1*. I^J Ij <Ial i n ill qVj fl a jc 


. J_jik.jl I IA4 
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^ ftj V I uii'i *- j LoLqj £-ij-a J-^ L-Aj I oia-i-Oj o!^ £—«J : 

d . I ■ ^a 4 fl fJWI (J^=»l J^-ijsJ jL < *1 o Oj| ( ^_UJI ^-U 1 . H * J i^U=U j OJ^l I 

■ j i » «i fl i ll ^-o£. I (_gj i * ** o I J_i 

, a "v*\ >_i^J 1 6 C i ^ya ^Ji^l 4 _i-L-q 4 5 i 5 Jjj^J I J_l$| «.—-ml : 

jAo < »tiaLLo ^ i let'll 111 JliA -b^Lfl I j_A .4 Ji-n 


■JL>“ 


VI 


6 J-A 




XaJJU 


,«UjUll a] 1 4 ifi ft 111 I 6 j A L^_» I ^_J I oLtj^ajll Ij-L^ L f '_SJ_^jj 

j if jUj 1 6 4.A i5 ~k*S JjjAU «L^LaA-*V 1 6 jJhlkJl £ LLaL_a_u ,_Jifl i J_A I^y-A L-A ^ J"-k il I 

jJauAj ^jL, dtxu jl I j-A IJJb j i ±*n 11 ^J_A *?4-^, q jjlAq 

•f 

£ jj I ^ ~i a 4-5 j LA. jk li ^ jJ I ^idi li* l^: jL* 

vi>® u^l) 

* * 

C*J£ 4-tl ^yll I 4 La ’»! I ^Jhj ( I J_^. J*\ J. I ^ (1^ ^ Xf> (} ^ Lo I oj 5*1 ^5 aj ij^Jj <p L>3 1 fll I 

. La LAI »■ fll~iA.o ^_fl 4-A ijjftJ I oL^VI 6 j-A ,JLo <£. 1 u^> Ojlc.1^5 r 41 A*\ Li ^ J-w"ll I 


£jJj (jlaJI 

# # * - 

L-a-i-fl I j U. L L *-Aa. I 1^ (j j 5 p LJa 11 jwi-i-i < I o LaJ I 4_s^I=j_i (jy. ~wa I jJlq 

,4_ii_i3_i5 CjL-A$LiILo ^ya dlJj i^,i~v l juaj> Lo (jSu ^jlJI ^^JbLZLo I Lo (^ (J-i-oLi ^ la*! i 

u , 1 j-^V I ,3-0 (j i /jjlAilj ^Lo^U J- 4 - 0 I jj ^ 

• ^ I* 11 (_£Xo P I jj 

3««»lI ^yi-oLlI ^jfl Ii^-s. o ^1 IjjjLo jjL^ ^jLoj^l ^ 4_ulAo| tilLlA jji xaLJJIj 

£-JU4=»j| ^yj^J dLlj lLoUj ^ J[^jJI (J-Uflj 4 Jj-LlJI JV-A. ^ Jiuu-j Jj_=wj-1J J Q I n j 

4j1^j jJjj 1^11 jLAjVI ^jl 4 6J-A J-A-^V I 4 KitiO <oLaJI 4-lnAill 

IAaj i*\ IQ Jj-ojlj ^yjJ Ij 6vJ 4^U j ^-OJ 4 p Li^-tiJ I (3^-* La Lo ^3-Aj Qitu 

^yi ji/1% n ^^Jl ISjjIAlL L yIojJI ^31 lU“l 1 I 4_lLL 5 jjli JjV I J-aA-AiH ^jj-tlto jJi 1 o\j ioiJI 

6^)J |iUI i it^ io Cj I^juLjj jJ I jj-o jk i/>| Lo) 4 jJjVI pi o n 1^ CjLu^^L CjI^AJI 


80 



4j I jjj-jJL ‘Ci-Jjj jjfLaj La LlX. j_A Lcu JjJjLAJ la 1 a JLaJ&VL 

i VJI jl^ .i-ifTt-j VJL j^aL^JI Heisenberg j^j-xj^jLa |j_l_a JL_a ^Jl L*\ >>l*\> a 

^ LA J I V Lo-A ^_A ( ^ LLJ I J I O-Lfl^Al I JI ^uQ jI I ^JLC. I ^ 1 ^ J ij Lli j^AJ O I 1 A*\ I ^_L*J 

^_A ft .nil1 4_»_AIrJ I p Lu.lV I jvJ Lc. jj | i* i J} jl > ill «uLlLl I ^ JjCjj < 4 ilfl.il I 4_>_ > iLxl I Cj I J I fl ^ « Q » 

uxL V 4_U I iljjal iV ^_jljJI k^j^L-uV I J Lo_*_1j_uLjj < ji i“\ -^V Ij SjljVI j_=^. ^ a "x V ^JLc 

6i^ jlj Lf-JI 4 jJj1.I l_jLj-uVL <Lqj A^ a jo£ 1 I oljz».l Jjl (^1 ' I £-a Jj^J I 

^^iil i A >) ^-j_=Lll jji J}LA. j^a j^Llj ^Ll-lL| J^(-k a. AI 

. *_fljjJLa JJX. Aj.l-kfl 4 ^V ^-lft-flJ I 

ij| L tl 4 i \ j a 4 fl <j U i 1 1 1^ > 1> a I *> i \ a | >44 / 4»v > . . > ■ ..1 1 i i 4 I , I I L all . /s L 

CjU ijg^ L_> yX p^IiVJI ^ya L ,^>£U ^ ft I «« " <5jjla Cj-V^-J ljj 4 jV J j-nl 4 K i ti o 

Lfi tf £l\ p 1 a If ^jaxj (jpj-* (^^.1 uU ^j iQ^j u I ji p LJ i Ail ^IjS 4aj ^yu. iLfl 

jA^lA 4. lAtjjjJI p 1 > i7jV 1 j) 4. I ^Jh 1^-leJ I JjV 6 L^.1 fta ^u_J jJ 1^ ^al.ftfiJ 1 ^ LI I 

Cj LlAL i’i a jxJ Lc. Ijjh rtliJji 4 jJjJLI c_jl i «<j^U iJA JjjJjj Cifl^J I J IjJa LuLit lj_^_U a 

IJJJ 2 WJ_A ^JLJI J* 4ijLk bj^Ls (£JX.J -v t V j I ^<11 A laic. .^^11 |JL) J Ai-rtll 

.dlj ^j^ll ^LuiVI a» 4^I SjjfcUo jjj-uilJ ^jL^. 1 M^kl 


j_4j ^J_jua2j L ftj lfc ^Jl 4jjJoj 4 ^-s.^1 ■ ^J_a ^ If (^ikJL IJ-A 

^jn 1 i aLu 111 L jut> ji, I p 1^ l i -m V I 6 JL4AJ> I 6 ^_Aj <*|lij < LaLaj ^<a I^J I jjX ^_aV I 

Cjl 4 1 ^>LjLaJj I JL-J_o (^yC. 4 ft j ac. 41 i aul 4-aJLfl . 4JK {j* 4jj^ I Ul5 J j-aalo*11 4_tji^!> 

i 

^_s^_a Jiaiij (J-ajLi jji e\ \ 4_i^liiJI jl> ljj-5l L j-i— a^L^_LI i / 1 L 3 1 ft!I ^jAxj ^j VI L^-JL 

jjj^JI jLxiaVI J -^.1 jXc. <j| ^ a^l I -J ^a UIJ La Jj :J I lj_A 

4 \ In ^ IIL ^-jumTi O La 1 -v“ I ^-v < Ur> A i.A\ft 4 _lA I LSk C^ftj di Lt-A ,^) J-ftft < J "J I a ^Jc. 

JjJjJ I I p Laj I L-A^j_»Uj I 4. 1 a .A | j^_aj — I 6 j-A jJ!Lo — Qt-k 

.j_4-o_*JI IJ-A jjJ_a 4_Lxxj-u-» <ju 1 -j-u.rw 4. iLcuC Lj t I) j^j_±jjjLA I J. i a 

10 43 Jaa Arwjp 4 JLJI 6 j-Aj < 10 9 gm cm 3 SjULI 4il!i^ cul^ Lo jAc. La^ a u^| j-^Ll 

u^jj <iLiiS^ ^lijVI a j_Aj 10 33 cm V Jjj^JI ^jLS LojAc. ^jl^jILJI 

4 lA^II cjIjj^IJI 6 J-A^ ,^^JI 4_ijJaj ijumjj-a Max Plank ^u^Lo :_J £ja»jj ^iilj^Li LiLa aj 
^ullj I 4-JUjiijjjji-Jl I JAU Loa ft {^-l-^ jL^JaV 4JLL5 oj L^ 4_^> 11 i .All 4JLaJI dt 

. 4» >iU> Jklj ^jii-AJa ^^jAj CjJI 
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^jAj cm 10 I <ii I. i ill iJ-AJtU 4 ir»*\ CjljJjJ H-ln-w^Lo c Li^_uflJ I *■ I a If 

lo£ t O I J*- iAj^ Jid f. LljlXi I l j_Ll jjjj O I J JjlJ I 6 j-Aj «Ijll I ^J-C 10 26 vlh°J 

{jxi <Lj3j)I <L^i\ ^oi ^j 1 i_^j oL^yi ^ jjjj 6 1 

J l—=w I <3<ojJ J L*-i V I (J- 1 ^ (j K- Jj I 4 » -> i. nil I i_ii L" i i 0-1 A . <j 1^11j Jj LcjJ I 

jjl^J.1 ,J_Lkj Jjj^jILII lj_A ^J_a ^X.^1 I ^Jxj /^L^-o^i] jLliVI <_ixLj SjJi.j] e 1 ilLIjj JjuJ I 

^jSLjj t < L_i_o^_J I Lli Lr* ^_jX La^JLu j \ i a JI ^A J ^ i V <,Za ( O^ 1 ^ ^ ijoi I j_i_o_i-o 

, t # 

^j-j-C. tili^Li l^_il Lfl-Joj j-=^ I ^g' x3t A ' J I 4 ia^I I O IJ I ^-xx Llj 1 >.nr> (jl^ -1 j ^ V A il I I 1 a 

oLu^LA. c I ■ v>-v V L^q I i~w*v... I ^ j\* i <_ijJeLj pljl I ( j_ln J.ajJU »_Li^ Jt.l-wTJLj .^ i-kii^ 

. jjl^o^JI O^K (.7j \ v _fl [~i^ ^_lc *Li_ijL^Ji 


Cqj jIajVI ^-C.Lj ^ ii^J jj I <-J l ^iSVl J-A Jj O J a>i 4iJ 

James Hartle J3 jLa U .. A \ -=W ^jilfiLi J_flj * 4 > A*\ ] I ol_j— uL_jlU 4 -V I *i 4*1 1 *_ q t_Sj^Ia 

^ <Jli. cul^ oljJlj 61 a jjL J>a)L ^oVl (1 a Stephen Hawking g-£>A jfl_i"niij 

Jdiaj 1 a, Ha a j \ i^l I j[ flW I ^1 IAjI (*ili 1“ j^LJ I d-ojil 

J j4~J | 4 lr>ft ^ 4aia \ La iiD j Jjlj Jajj yjliiT^ dL^Li Ja.1j ^j(.i uI I 1-j-tfl IS[ ^iJ I <Jri^.ll I ^J| 

jjl J-o Voj <iLdi ^1 J_^Jl]l ^ l-Lu I ^1 J-Aj OjA^J I ^ IJju LjjjX, llj_iii jU 

l^JL I Jlxu La ! J till I * J La iV I ^X. Lj C ( lA -fl 4 -n. ■ c. |j | Ixi I Jaj ^ I J i <~>L> 

L^-JjQ Ij <tJl 5 L.oV 1 ^yd £\j'Ha J.AX) ^L A -AlU <Jj]ri\ 1 I I <ft 1 ft -^J Ij !4 « kJl! A <Jl iJi A L^_J I ^_lc I 
(J^ A Wn J-A^ <J 4^k t-h «I OLfl-i-a 1^11 j i ua. I <K «fi o \ 4-lajj jjc. ^laLfiJ I L ^JjlI > 

jL til > ^jL_i_Jo 4 j| VLij < IJ iflfl I j l lIa! Lil LaL_S| (JjjLa JJU 4 .?. aI\« 

, 4 11 A L J I 4 ' -v Li] I 4~ A 1 -wjl 


Jialu 6j ^ i^i.l I J_1 Lj Vl C (Jj LAI I ^_icj) Lo-^j^aJ iD e Llnf.| 11 Jj-o 
LL-%. I J11 "it. L ^ li-a jU Li_> ^LJ ulij J-AX Ji aT> <j I _u] I 4Jaiij i ( i (J*\ iTj jjai 1^ 

4-iVj t 4jJcIa 6 LskJ I ^J) ^i^aLLIj tj u uijl 1 ^woA 6 L^j I J-tflj.i.iii. I yt Leo | LL^ < LujIj 

* * - * 

( Ij 6 L^j f I Jlc. La It ia% 1 fllit ll -ilfl 1*1^11 <^lua ^Jx Q 1_Al rw~t I <ju j I ■_»* <^( I 

<JoAj qjjLjJI (Jj-oj -La.1] Ij 4jj-aj ^■IrirJ ^A jJa-o_» ^A-flV I ^ Ual] Ij 

i 

4 -lAjJ Ha J ili a! I (j-aj • i^LJI ^ JKII ^ oL .^11 


S2 



Jjl^ ^ L°^j) ‘ t i . 1 * n ■^ l .» 1 " f J «^*>~ 1 4 .> ! <• ■ (jj^ u 1 6 -« 

* * 

. ( JaaJ L L^jjjj iLot 6 t-v i 

(OJ^ 



cf"! ^ tr* u^'j u-“b u* i>3 11 f—j 

jjjuiljJI Jctkllj (jLsJjll J-fl SjiJj <1 mJ Jjij gUOjil >* jjI^aIJ Ja.lj JJLJ 


. (jL^ll <jl l n-wi ^ I A j SjJiS^O <J»ii 


V < -*. ftiuo ^1 ^I*i*^*l.t.n.fl jj»**>I ^*’ V ^lHlj ^jLa^II JjIS (j-iijLi-«a LS lj| 

tj IS I j| till j £-aj . ■</> ^jic. Jj ISLc^U LJ I p ■ '-jl I f\.\Ti i£.jJL-uJ Jj | ^ JaLumJ 4-U 4 j 

* £ * 

p^-ciJ J jS Aj ^LJI jXJ-u^lI 6 Jx.L_A j Lo ^jlS^ {jJb I J J ' ft o Jj J)Sj 41 IJ (jLojJI ^yic. LjjJglIjO ^kolll 
£ £ ^ ^ 

A j.A“ 1 I ^j-uA j <1 JjjS j I Ll-qj I JjS a! I t j-QJ 4^ IS* ^ | ^A ^A_flV I in^kl I <_i L^. jJaA ^J-lAj 
JSi.Ii jjJ I ^iflVI LJJL fcJJj ^Jj Oj-Sl) ^4ui^ll <aA 4^_tLtu> 4 aL zk 1 illeJLa JlAluJ,I 

oLkrJ ^_fl I JjLSII LJ Jiaj CijL|j V ^jJc. J •-n %'im ilLaJI 6 j-A ^_fl ( 0 

{J\ a i JL n i-kj <UaA <jL^ O-ilflJ ^ i.ujl I 6J£.Li JjjSJ I 4_J I Jj J ua 4_J L" ~La 

JA omoijj jLii Jjl cj j" 1 “ * x j I l o ^ 01 

JjlaJ L «UujS A \ i AjaS j L»Ia.^J <L Lij 6 J L^. 1 J_Uj 6jSa ^_Aj i IJjjjb aj JjjSa Jj I jjj J 

; $ 

. LuljU. .j JlLllI ^I 4-vo, v. (^\ JSxL^ <_J LJ I Lujjjj-o ^ 


LjI^J £x& 



("e J<Li) 



* ( 

I 't * ^ wi UJ^f U ^ (j-« 

.<USll jl 6j£.lifl (j-o £\^-L=Lfl-A ^Lu ^xjujj <£aj La <JlAuaiI _jl 

OIJI I j uti i I Jn^J I 


p" J*-*) 



^LJI Ijjfcj i[jfurii) jjjjj LufiLUo tjj^j (jl tjK-ll JjSLbj 

jj l^i I (JIaJ <XA ^-fl-flV I ^ LLU I Jj-j ljl*liil I iJ^uL I <j l^-A jJJ 
S^lj AJ^Ij <J aa J 
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lr> i xi jLauiVI t j xJck l JI ^JhLiUja lr> i o L^J I LjJ <LLLa_i A U-vl 

6 j3 i^> a < /*n ^-U^ J 3-^ i j ^ * ** 1 Lo ^-A jIjljV I ^xlajJ 4 6_^ 

JjI a i ^Ulj J-Uu j it > i j-A 1 a iaju 1 !■ >L>J all JjLij I.ia 

JjbUGl OBjAM 3-?^^ J-^-oL-1 ULf a " $ A lj-A Llj| Lo-IJ .^A^ll J^AJJ ^1AA J* -kJ 4.1**i *t. 

■ “ * t . v.I ^Vl 4-jI ^L ■ ■■ V I 4«Cj-C.l_fl Luj_5 1 X lal a -Ufl fl j_n | v-_flj_i_u_j L i.JI ^jjjj] I <uj 

JU 1LU1I A \ ■ Ajl) I . ^ V J5LT j ) J J -A -i jlji-o Jml 4 lie Oamj Jjljj <jlL^jLo 

j£ 1 ja~l!L g-kUl ^ 1 a ajuJLi lift Ujjj 1 .ni p" * <Jal* iA’iV I L^_j V Jjjb i | 

^jja ^Ukill jj-^JaJI Jj-oj I Sjjllll <JclLJ Ij 4 £ till 6Ji*k A <Ja&J ^jJj i 1 *^ ijJj 

^ jlHlj jjLjll 


( V J£^) 



Al^Ajil ^a-L-J^l I ^ifi. j^tt l ^JJ^JI JjA~tl I jJjG 1 JAall I Jjj£]l 

JjilJI 4 -Laj JZLaj ^ afllI CaJ \ L-*_<^fl (*\) J^jIi IjU, ..V| ." 11 Jl^j 

Lj ^Jj U Lxfl-a ^ya IjJ J^uj ^IflV I £ U&aJ I tj 11^] I jlaijV I j^A 


(j-iSIj^UI) ^ol — aJ I IJ \ ft ^)l jj.- l i u ( Jjj ^ 11 ^ 4 4 i i\j\ \ Jj. all 

La I 4££jJski ^Jc. ,\t\~\x\j <_flj I ».Tj i <a a J I 6 v. ftx aA > (liLill) jl 

4 A Uljj 1 A^i jiTi^ 3^4*4 > ‘LajJI (Jj-sw Jj*^- 1 ^ I (jj-A 3-^J^-A ^JjAi 

5 L l-vj i ^ L» t | | ^j_A I L> fl ■ fl < v* t 4 Kj^l | > Q ■ 4 4 i.m | 1 ?i \ £_ aq! I d Lfli t ~ J Ji*... | i’v 

*. * # jj 

£_A ijjlilL JJLJ^ <jiJj 4^J474 >II ^gj~> 4 4 4 A II 4 mil 1L I I jJjL-ca J Jji 1 <(11 cm) 

# J# ; 

I ^ a ’ll I wtl I AXi d n nk <jjujJaj ^ ft fll I 5jiJ I 1 A^ajt j . Jj ft Hi I <_laAj 

lji.ii(j *■ I <l “>a > jj-fij ^JcVI jJaiLI ^a LIaj I jj-olO 

■ f-aill J>a. LlaI J^*"jj 5-jLJl^ j_aUI <^Jtl 
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JjV < La I J J j I ^ I <. flJl ■%. j dUj ^ya jaX^J I 6 jjb J LaiiV I < Lfl'i 

i-i i ^ , *i *J-C.L£ Luj-5 ^ L 1 jLJJ 6 L=^-» I p Laj V 1 |j_u ^ojJI J_*j 

* «• ^ ( 

<^j-aj 4 _j_o I Jj-iJjj lj L l*\.a iJ.a.a .1 i^ijA j lj I ^ In i ii p^J, I S ~*- > 1 *•>- 

^~Li JjlSLLI J;La^ll J^a JLfljjVI JjI 4-La_=k^Le £_a < J-*_i jj j^iA t J_^_i JJL_J I ^j-iJLA Jj-a ^1 

# ( j 

. <lLa^J I jlc LuK fl ^yJ^Li | ■ » Vj 1 I “w l j Jj 

i t 

LoJ£ £jl^JU {_y* 11 ^ >J Jj jjJ-» tjLjJI jjl Jj-Aj jjl pj.allfl j-=*. I *iUj ^>C j \ IX "ill j 

s 

■ £ aftJI 1 ^jl AJdui I Sj^JI » An-i'\ \ -± "i I 


("A" J<U) 



V *ii ^aflJI ^Li Jj-oV <JjJajJI aj-A (j-fl ‘j-L (3^ 

* m _ ! > # 

I i^jjJj ^jjj j_A Lajlj ^jLajJJ <jjLa_fl <jljj Jajj V i < t ft i A j a C*ajaa| 

IX* jVI <U-^III 4 jjiu f^LJI ^jki^ll 5 jtl 5 aL^~I 

<J I Jj Ja.jj V . Lui I ^ I njJ I Lg-j ^iJ I «ii ijUJ < > mil Li < fi -1 j 

* • * - * f 

{J j ^ LI I ^ La LHa JI jj V ^ 01 3-° fA^J ^ (_f-L I 

^J| y 4l~k.il J,U u V <jJ 1 J I o-" I Jj.l^k A J-Lj ^Lbi] I IXA JjLa^JI Jjl 1 IA >l .Ll^.V 

^ya LjL r^fl Lljj JjLftJL Jjl <lri^l lajj Vj f^jL^_j^UI ^-i-c>LLI 

5j_$ Laji Xh 0 ^-Lfl ^l 1 L^jjj jJl^l Lj-JlJjo j 1 fc^kl I jl fl.iV I j j 4 ~ 11 ^u-iaI j-SJ 

e ( c fi 

6 Jj-fl’ia < InQ.i ^ V *Aa > ^ua 6jio LXa ^| <J J1 a ~ a ' <LiA JaiJ&j ^ I ^jLi L-»-u jj_A 

l-j-> i*J I (jj3 LJ 4 wn*tlL aj tfia aj^J I i^Luaj 6J-C.L5 j-Lu j|j <‘LA_i^Ja ^Li 
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« . * < ' * 

I LjJ ^-O-A-ii Ijlj . P 1 I^i. I 1 4— flj|jJ I ^cJru.u La Lj 1 7k I I 4 a < J U1 1 1*11 j 

jLul (P LJ] fill’ll I 6 Ac. ill I ^ A-fc^allJ J^luu Qgj-Zk. I 4.1-1 fl'i Jj Li 6 j li ^ Lai -1 a 4a > L a" , 
^ Q4 | 1 11 n.\\A 4 i, AjV | 5^ | In m L^_i LltLo ^jJ I 4 fl tjU ll La d^. \ 4_i 1 »7i o i.oj] I J^ | | 

6 d-A (jAjV! ^rlrw n Jj£Jj i^^jjj^JIj ^ 1 a ilJ I Jji tUflll di-C jjJ I Jojli-k ^ a ^ ~i~i ^jVl 

£_ij_A j| 4^ L»J I li I i a *\ Ll j_-oV I ui i lj ij_=k.j Jjl^--o (£ I 4 1 U_fl 1 ^Jb ^ L I •, I I 
^t-aJa dJJjj ijj-ajVI Lji L»-aJ JiLcOll jj. -wa Luic 6 ^Lo| ^ fl ifl-J 1 j LlLwV 1^ jJ I 6 d^J J^ 1 J <X 
^^LLaL 4: jj-ajVI U i u JjU IjJLfil dJL_A ^ju-J . ^ JjV I 4 ,t. a I \\ Lj 4_5^Lc. J 

(jAjjJ Ij (JjJLJ I Jaj U-k Jjjj Lj 1 uuTlaj liJa1I jj LoU aj dlL_A Jj | IJ^lLa Jjj^" Jj| ■_>->- >j < 1 .-Lot | 

4 4 ft 

. 4 i,uj 't j 1 1 ^A djiLi dl La (j^kJ 4j I Lo£ 

oki 11 lj ii t/b 1 \ tT\ Q*i J ~v, | Oj I ( J » : I -v j L~r>j jjS I 4 -Ui‘il I 6 J A ^J.« ju 

^aiaJ ^Lj»o lg_iI (j-ajiflI^ cjlA ill Jjja. 4 Jjj]I Ccul fl ^_> ^j SL .-u ^_fl SjSJI ^Auad] ^jjj_iJI 

1 -flj 4 jj i I 1 xkuhtt tj ^ * Til I La j *Ti i (j 4_i Ijkt iiV I ilifl La j a ij i Lu I^Ja m | ^ ■ % 

uLojII J j i ~> a <J I J_j-Lt 6J-A.LJ Lo ^jl <JT xJL l (o) J*V il I 4 I jtn JfC i.X u ^j! ^ “Vi 

^ ^j| Jju ^L^^LII I olaAll J tr. Jj i'll I Lj l^ll I 4 a ifl-vl I j_A ^Ljx.LaJI <iLJI) 

^1)1 v^Joill :Mercator LLujI j^OjV! Ljlj^k ^-A sil J^kJ L (JAA&J ^jJb LoLaj . 6 jjJB 

qL.^1 JI ^ La£ ^'t-k'iA I k% 4 fl aj I qL uj 4jjLc. 4-laAj Jj aa 4jiiiaJI ^Jb 

<Luli jIa JAaIJ La LijlLI ^ll I 4_ijj-LJ I ^J| ^^JLk «—ijJ <iLJI <dJ La iiL. 

(j-a j^J 4Joj J—S» ^jluj AjLcj l jA j 1^ —' j Jj •*•>- < , Jcu lj i -a ^Uaj <Uaaujl^j 6^5111 ^ C . ^.\ 

# 

^_Aj Jo^ImJ Ij^l j -0 ^ 4ili a 6jLk_o JaLij 4-i o Lj!jj ^(Jaj Jj laJaJLoa 

. 4jJ Lc. 4 La\ Jjja-o :^L*_fi jjfc LoS <1=ujj=J I ^Jc I qLaI I L^ji j^kuu ^l] I <JLJ I 

tiLIj ^-OJ rJjjiU J-uol dlLi_A (JAI-J 4j| JjjLa J 4 j. uillL dllj 

# # - . i 

jal r LtxaJyo Jj^j 4 JlvJ j ^ . AU| ^i I Jjd=h_4 JjL Jj_oJ^I I t4_uL^j V 4 fl \ ^ > jfl Jjj^il Jj I Ij-A 

5 

LfJL <Lf jL^j^LII J>*yij ^jL^ill jjA^JI jjAJ ^jLlJJI Jj^ 4 ^1 i ^l i ll 5LLull j^o <jjJ& o >A a 
J^ l ^J| 4 t . 4 n >111 4JbLil.l 6 JJb JjJJ 4 jjJL*j IjjX. Jjj^ ^-i^j-Aj JjjL-A ^jjj^j J^tlu 

, ( ^ 4 J j V Jjjil I ^j^^A q ■ 1 ^ jj jj 4-ui 1 I 

LJS :4, i,u il 1 J Li & \ -k iO^-A^U 4 t , ..‘II 1 4. j.i L jy«~ dLtj — ^JjjLa ^jLc.J 

4J Qi.nl Jjjjilll ^ I j Ji jSJI Jjl£ Ijl Ll ijlLL 4i Jj| Jjl Liifl 4jIjj Jjj^il L^jlj£. I 
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pj" 1 ^ 1 O .j jI ^ I • • 4-1* 1 m n I j*\ a 4j j .. OL^j Vj <LiI j_i <d .~i .<11 la («LiiL=k Vj j j jua. 

l*U JLu* Hi I ■* -* ii ^j-ojJ I JjjJLo jJj-oI O ,_>ixxl jjjSJ I jjV 4_j| -k ~ > Jjjj 4-J J O Li 

Chris ^L^-J .Oi jJI ik Og-iJa ^ jl i3^* t£4 J>^ 

__ jJjjLa * a U^i I oVj-ill ^ La ^_a^J I j '■wL^ Isham 

, If “1 1 j j-a-J I 4 I i A ii n k >1 1 A. i -k 111 I i vlLli ill LLa ^u-J : i >3^j t 

J <flV I Jjl J fl 3* > < U^ij ^ ^ }Ulf£ <J$ (Ja -% . i ^JLiJI Sjifl JjJjj (J-a-o-j LuJ_la 

j v XI 1 jl "s. o»^U ,, 1 1 i O 1^)JL ilI ^Laj 01 I ~k I) I Lj kLk Q^k Ij 1 Jj9 6JjJ-OI <_uj^JI 

. <UJ j&\ ^Sk J ^Jc oljjLJI 6 j-A J i.u~t 6 J-i J-2kJ I Hi Ll^ln ll I 

UjL 1^ uA ^ \ lsi > tjj-ajU JJ-k.it> jl jj I ijJ-X* .J-A £-3^_A £ ^ (j i Lajj 

c # t # * *„ 

( 4 ... flA j-Uk I 01 l «-A > 1 x rk_i.jaJ I ^j- 0 J ^ —a Laj IJ 3^5kJ ^ tJ i OjJcLlJ I 6 J_^J 

qa Liiu (_^l tijjjSLJI j (SjUIj L> j : Ij-A Lf-i ^ 1 ^jpiLlI <ij^JaJlj 

I La <x^aL=k «LA*^alj *L^jLL jj-* ^ lt~k t 6J < J^kji L^J tO^lj 

Jjij ^j-IJ JjiJ Jj t IaIc jJ i I <LjI lj_A J_A :JjLl*aJiJI 

* * 

LLzkVI ScuLg-j a jsi ij <nljj 6juim ^yic. ^ a*> iti a jLLa k. LU.J i.u.a I jLltl "* 

Jjill A > ^j-U f oLJaJL-A J^Lck <jV jOJUA-fl-J I —I Jj I ^.1*1 I Lf h Ja.^Ia^ 

lj-il I 6 j-A ^jLj ^_il l j-c jUj . <31 j ^L_u ^ I j <L_1_U_&J LS lr. JcJlLaj ^ >U~i in t tjjill J;L> 

« & 

>Lf JllJI jJ-i-ciil I <JjL1jLijj Ij-Aj ciijJ 1^\4 .u4 \ J-k i ^j| i^urk-i 


J^l-kJ I j i ill . I J. fl~Ul 1,1 ^-a Jrk I j £_ij_o ^jXuLuj ,j] p 1 > 1 1 OjjOI ^aaJI I Jfl j^i J-A 
l^_J| (j^-cu V ^JLaJI J-5 u_i^i I jjl Sjifl ^jl uJ^ I La^j tS ^J_aJI 

{jA jliJ I 0 j“* ^ ^ Wu aII OL J_aJ I J-Iojj I A. -\J ^ya .. O- 6 ^ ^ i3"L^- <a1aC JojJJJ ‘CLfl^.A 

* p 

jjjjjJji <4 iaLlII 4~ \ J-kl I CjL^jIU 4 >4. w >1L Lttlxi Ckfl^JI (J^ ^A lj^.jj» JjI Jjl ^.gj ^JjJI 

(oi^l J*) u! : JbAf <j) ( _ r L. jKa^JI y j£ij J c j-^ 

. aj . ..i i of I jLij IjI a 4_L-^L=k 01 ~k 1 a , ijj. > a 0 j l_2k ^jl £ Li_=kj V ^LLkli! I jSj& I jj j ^ 
HuL^ jI LoLa jJliJI ^_o iS^LaJI I 4 J ( Jj_il£jJl^j oU -k . -k .lJ 1 HuU. Wim Dtggs j 

ijjfUl 3J^ii ^ulLo <j| <(_£JLi-ixjJL> Qfli-k 1.3».LA-rk LfJI ^1 <OojLl^ 3 4 a ' fl -v*C dJllA LajIj ( g K 

41. 1 l^jj-o Loj Q Aa JIaj ^ JjU I J^a ^ Irkl I 4 > 1 ar. ^a 

e * t. * f 

pj-a^ 4_J I ^JoAJ I jJ8 i ^ L5_J I ^ 101 Jj_^_^l I La I jkLtl I £A jl La-cLlLa LaJ^- 1 ^j\ 

^ isXii L 
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j_Ll I 4 \ \ i ii n <J | 6 d I t I O-l Li Jj |j <j jJq-J I 6 J-^-1 &>j ^ ~i WI a I 6 Jj-i-ci I 

Spinozd I jj \ u.i-u LaLxj I j ^o 4xJaJI Li_»^5 ojj-i-o J^jjj dljjl -id] * »j ■ ^«J I 

l ~J L A ^dl 1 ujj-I ^ 01 tl^. t Jj—a ^—A 4-li ( jjiJ 1 Jjaj ^Ls 4.L Lil I r \ V Jjj, ol I l fl j < ■. I . g 

Jji-aj (^_xo j ^xii I j ^ lio^l1 J-A SjjjiJ J d^.j-» L L : ^L L-ux o J-L-> tj I ^ i Ul u.u 1 p jl I 

j ulu p^jlIi^UI jjja ,3^1 ^jLfl ^ l> 11 I J-^-i S t _^LaJ I oVjl^—o jj-o ^ji jJi 4jI ^ic. 4_JI j- 1 Vi) | 

vJlxA jJ I ^ji-o-i <jU aII 1 ^daj jlilL L^iJj < Jij <JjL=^o (^1 Jl 

jj.a yjljJI j> III til jJajl '■» (I K ^ Jiijl Lojjj) (. L a LlII /that /I •f’fjjSi J^j tjll l j-a jJl^I e^-iju V 

1,'nSlll ( _ r l*iil ^jj£U Lf *-aL_ > ll ^Uajll (jl (jLjiiljj ( (jn ft LaJ I I 

qVI A*i^ I jl pLja^ jjjJ <iU L ^ft 11 <jV <4xo J)A ■vlll <_lTLj I Jjj-o JjI J-iV ^.UaxILfl 

Lbjl > 1 f L Jj flap JSLjO ^1^11 J j I u 1 >1 I IdA £-jij-A — JjjLa <x^Jcu , 

4 >J U\ 11 O (j tail Ij < t- lC Lj\U | ^1-k 1 OjjlIi I Lai 4 1 oil I p Lj_laJ I j_Aj < < i oi 4 j^J&j 

.olj-iiLo Clljiij Lj-jjS {y> oVI «~l-> L oljjjj u-A «_■«<! I 

oLjjjLj UoLL LLLc ^i oVLal^L Lxoj ^jijjb JijU —i ^UJI (^LJI J^iJI 

<<jlj_i ^L l j r a Lk. (JU l.oJi^. li jLa d Lo*t V 4 jLj j/Gl Ij <<Ja^l <Ji 6 J LoiJ <jua lA. 

liA jj_xi ^JjJI j !■%!( Ij-A .3*-*■* UI 14*i oj 6 Jlxx < I_Aj_lxJLj Jj) pj-oJJ jji-oj 

■ 4_JL&axVI ■*"«I»ili a V| ifl»v J 1. ^ jii^io*li 


JilaJI ^Vl 05^1 

p * p p 

J Ijjj-u ~k J i « *■-1 Luji 4 j^1Li ^jC. IxA i i i jJj ji j | JjjiJ I iJjl^ I 4 I ,X « A tlljj ij-xfl 

jjJI Q"kl I A Aid ^Jl p 1 ' j > at I ^ u_J^ll jj-jlxi (a yA-fl «v fl ^lijjlj Jixuj 1 ^-_i k t jjill Jx^l 

4 ti.. v^l | A^jidl I 1 4xo j i | ^ lieu JjC. j J Lua ^ aii I di di 1 4 i a-uaJ La \ A jifl 

■ (^) Ji-ii <auu-ajx 


59 




( v J£^) 


T VI I ijib (jt **tJ^ 

■ * ■ '->-~ <-h fltrftl I jJgjJ O Ip 1 l~k 11 ] (j IJJL-1 l$J 
Cuji aJI muLS Ijjj «4 11 ji *vlI olj-ul-J i-uu 
^.j'u j I <‘i^«i p laAiV I jli i4_laL^ ajSjj 

L* j I (_£_)-uj Jjau 4 U M j-a jlj^V 0 >K i ti~ 

1—a j_Aj < I jjSLIL I 4 i *iti 

i r Vl ^>J ii-JI lj_Aj i 4 j JjjJ I <.til Li 

jl u l'ii 1 »Jj-LrfjVl w j fl ti l ( J*S i n J-^.Lj j] 

<j_C. J fl mt Leu J i ~ > jl ^j-lL^Luj mi “J I I jjb 

e 

jj ^l I ( \ ~W Li 4 _aJ | j | j.til I ^^i.ul I jjL *kj I 

.cLu J5ULI Jjw )l J\ JiUI 



t 

<j| (J \ 'Ll 1 Vi^a.i 4 > t ■ ..‘ill <_aL jlII 4 t jL\ 11 I Q >L J jL jljV I <LuL aj <fuj LlA p 1 iA fllI 

JfLtli ^_fl j-ojjj /4 -v a -^->11 jSjaL Ip^jj LjI cJjJj 4-uaLi. 4fl < juj f< 4 fl n"Jl 6 JJh 

Lfl-Lug> j a - '' ^jUsJI Ij-A (j| J Vi i ^ ijj J » Lo Lojjj <^jfl 1*0 1 <1 xtn Laj J^aVL iJj-aj-a 4_iJ_a, 
jSLuj JL^jjj <(J-uaVL LoLaJ (Ja-aj-a J_»£. P^^ill \ AA tj 4 jJ£ j \-kj (j| J j4^ I Ifl uAj 

. jlflJa Ci i^j I j5 ^V I 4 -v d■ ^11 (jl 4r LlaJ I 
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* t f * * t 

VjiJI ji Jji ftl I IJ-A ^ya [ ii xL Jjl <jV 1 Jj y 1 > j * i< «JL_A <j I (j ti A jU J^a 


l£JJ I.ufl ^-ln tdljj J|j_fl-» 4 1 1 P L^jAJ I £-o til LluV j-J <L_U l^jjlxJ I 4 If- I • i?. y I O LiiSjll I 

J}LL J L jjj J^JuTi Liil I j 6j_iJLuo] I jj i iltl Ij o Ip > _^jo] I »^j-J Luj I < j A *.nl I {jr & Lu_a 


6^j Ij_> -l_a LlLLc ^jLj Sjifi Andre Linde j\_ i J 4 jj jjI I i.flll (_£jJj .<jLLa^ll 

# 

LJ La JQ a J -wfl- 1 1 Q >% ^jxiJhJ-a jj 4-j_fl L-o (J^LiIu ^ *j ^l^-aj^ll p^~i I*s ; 4. fl i _ ^-L»l I 

j 1 11 »yi 4.if>.i.*> u 


J_3k ^Jj 1 ft*tWI J <a~ * U*jJ Cla-oLj ^ I p.Vl I .4-fr-il HI A £jLoj IjJUU C>*_>±h 

4 > iTn I JJfc . I JjC. JLulAiV I JjA-aJ 4 oj i J * * • --* ~ Lg-t I J LflJa | jj | LJ ^yr\ i li ^_i tjjfcj a 

_ fi 

JlLo Cj la K ^ 1J •% Ium I (_£ jJ jj_u ^uJaJL (J^l *t>a dlll-A . <-iLfl-j Vj 4_ilj_i 4j Lij£ ^ Lc. ^JfLJuj 

,j j ^ oLlLojJ I 6J-A 4oA j! 4-uj^ ,j o -fl 5^5 4J (j-Aj Jo»jj V 4jV t 4_» L$_j j 4 j I Jj 

.Jkljll 4 j-0j pVj-A ^j-o pjoj JSJ 

J-A ,S^LfiJa % i La| <jjSa <j! ( jj £H J- 4 

>^ 3 k. (jV j JIj-*-ul I I jjh ^ Li S J-a-aJL I L 4 I Lc jl <ilc ^ 1 tiij jj 1 < j-u L=kA I p LqJjJ I i j^* J 

Laj_>Sjj jkli oLUl i^ya 5 j 4 . (j I jJ La I jj-a ^ll I j j\-^.^A.~tl I <j^Jclj Alan Guth 

4-il*t a 1 *Gli ^aVIj tttiA 1 < » iliJj |_J I Jj-U 4 I &J JjV .(JjlaJL in 1 Lo-ij ^jV* Lfl 

jjl ,_^A ujA^-j.i-u Lo ijj^ <j£J$ < t ^ j J bLJU M u i 1 J j J A IjLa^AjI jjU *■*■* 0 

Jj I ^1 ^laj < Jj- 1 -u | ^L&:J PJ 1 L 1 I .LiA^i 0 ^ ^ 0 ^ L 4-1-0LJ I tYiilrn a i n p^HlI I 

(£I <j^lu<a ^jTi 1 1 ijjjuul LlL JaAfl (j) 1 p^HjJI 1 a i ft"k^A 1 vJLijb 

* 

J Q-U I fj^lh (J t oil a jit ^OiAJ lliji ^jLfl 4 L-v III a j-A j «lJ-a(5JLj Llo-IjJj |J*w olA > 


^ JaL 1 1 ^Vl tilLi jt^jJI 4 il ac. (jj-® 6JJb 4-i_ijL=k jjja ^jt^ll ^icj 

jJaj 4 ^ a>j jj^o J- 1 - 0 L 1 4-L-oaI I itill 4 x.I^j-j CiAjJo J-i — jJjjLa jl^fll L^ X aj 

V ^Lfj j-at L^l yLJI ooJli a 5 ^iJI ^Ljfi u* J-* jLLLuJ.1 ^jJIj 

.JXll ^yd 4^o.^ll 6 J-A ij ill ^7 LlaJ jLJL 4^-oLk V ^1 pIjIjI Lfl^a a 1 uuj t—> I Irm 
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I (jI <_ y >1 CuLi Jt- n « lI I j_6 ^ o . t i » jj ^jlJI I j LiaVI 

La aJ I ^aJ I l^il I 6 JJhj < p I ^j-u IjA ^j-Q I, \ \ -y <i^*_a <Lcj -a^.1 .^j \ ^*i i m <_oj_a£. 

; d_.a Lil | <j ii^.11 Lac. | Cj I.ut 1 ^_A o t L^j I ^Ju Lai j_JjL IJ 4aLj miaj *Liij jail I 


jUil I Jjjl (j-°J <fl LiJ^_i_flJ I ^J-LJ lj_i J^L=k O i t LjJ I ^Jj I £ll rJ I I 

t « # 

d . 0 U±1 I ^jL:J I I^ya Lgjfl 4 XI q J Liij^ l. ^£jJI jAJ.AiJ 1 Li] Jiil L I ^jliaJ.1 

# t 

jJb Cilc. jJk 1 ^AjjoaJI ,jjSkjl (jLi I jl S lj JJj u* U^ a> J-A • l-AJ_=kj 

^ p 

4'Q ■ ■■ LHa <-aj.l4.La JoAA tJli_A | ^'n/ii I j_A L)Jj-» p I jAa i < S< illail I 6jjj i^ll <^>. i*i t 

< # « t 

^1 JjV *tLa 1 i.u 1 1 ^jLcJI 6J-A tili-k \\ ■ Li-aulii-e Lij-^ dJ LlA ^ |j jj-^lj-iJI a Jja 

. p Lj i fll | (j5 <Xula Jl^ 
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tULiJI J to <i K 


? 4juJall (jA L» 


«p Lj t all IlJ cul^ I j I <U| < iajaIj l/^ a ' La ^lill J ^qII o_ JuaL 

^Jjl , T > : u - u Jjjju I j>aj Oj : j j| jl <4-^ a 1 g; . 1 - ^" 1 *■ », » ui£ll ij^ 

^jLc.J ^_lc — < ft — Jrt" a*i <-jua^L=J I 6 jjb < ^ I >j j al I IjJ jj^jLslIj Jju 

CjI jn* a 11 jl jj-o j^^fUl J>a»j JAj (jjj I jli I dltu ,^11 KuKwi ^j v_j_$j-ula q jS 

jjii <j(a JjSIjJLj ^J-Ljo jl ^j-uL_u| Jjaj£ J ft »*i j^JlllL pLjjAll JjjjljA Jjlaj lj_Aj 

<>Glji)l a 1a j[ fic.L pl j» ll j l ■$■*.. i~u j^u 4 jJxa]I <LS"JI jjli <Qj^ ^ ^ pLair, OIIa La 

i jjV i i jjuiaj 


I^AAjS — oJjA Oflj ^A — pLaLJI j a I U jj I ^ ia jJLJI Jj-fl I jJA ( jujuuG <j^jLa1I ^^A-g 
L^jj ^jJc. Lfj j»4J>A-5 ^jt jjj-L-ilj lj a 1 X ^a lj JojI^-aII 6 1a J^-oIj < X . I it-, jjc. 

La ^ If j^ jjJI 6 i ~k~> Lxjj^uj La JAj IjIIa JA oLijj^JI p la If *(] • <p VjJh j)V I qLaIk-8 

* A I > ■ n | ^jT. 11 J ip I i^jfr^ll <Ulkll <>1^11 A J^ | 


. S*Ll1c. j_A ^111 Ji^JI j)_uIjiJI He IjU - 


{J ^- u3^ 01 J- 4 — 

. ^0^ 1$^ I A lA Op La. jjj | jj-a — 
. S^ALi^iaJ I I Ji Lul q « 7 i i 4_aj Lfl ^Ai J-A ” 


U>3lill J^l 


LojIj f < j-n Ll «LSLjucu Lc j I . Qj ■ ■. I. fl ^ j <ijjt-oj < a i.ilrJ I jjjJ Li ft a ^ (j-la I ^_u jj 
,J_lajI j±Aj (^ujLlJI j aJ jjJI <l-a| l aiu <Q O a! I ^ la II *LaLlu jjJt. ^ flJ. I 
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t i ill I Jil 4—ulj_jj 4_ja—fi CiLjJ. J_i J_i_jl_i_ 1 I lli^l—uu I OjL£ 4-iaJ . JII-lo J . It i JjjJL 

jjLlIiJl jl 4.a i tUI | oljjL-o J i^-mJ J-A oW I 4-CLij-a uijA jL£ J Lil I Ji-i j-w ^ylcj * J 

Jl j^=>^ Jl J^? f 4- M ^ (5b r U J\ (5 J Jf j ? ^ VJ-^ : 4-*-° 

J-o 4 x t.tt Ij 4_i_ijLc. <lL£ pVj_^J dt^LuJl ^ oinl o ^jAx-i jj g In _i_*_i j5Uj lo OjJ_a. 1 1 1» i 


I Aj t tl <^JV I 6jSLfl LgJ 1 j-r.^«1 I j^_Aj i L$j j ju JI 4 . Aa Lc oJLL-i 4 m i Jn.1 I lj.LJ I 

fJlxll ^ifl.i o>■"■> , .tiLJIjj I.^Aj <^_lU 4 Jlj Qjjj AiiJJ Lfllj t jinoil I4JI 


4 t a j if 4-JjA Ci ll»l£ L ., .. , -v. t ^ m »t L 1 1 


Jo 4 <J -V t Lo J^j Llm ULLft p I_1j 6 j*\ i o jjoAC 4__fi Lll ^_lc I ^5 j LL-^. | 4 -_oj 

4 ^ Q Ij JLd. At Jfi. Utfkil I I J-Ok ^ ftj ilnll Jo <1 1 ,.\ n \ ^JaJ I j<nnf y-flj f4_LoLaJLo Q I j 

J 

^£lj « L ^ajVI ^yij j a-aJI ui 4_ujLaJlj <J^Ua_lVI y-Ic ^4—^11 ' ^j-uJ-a! I JIj !p 1 \ iL^U 

<^j-3Lo J-C. ^jLlC. <JL_i_l Ul 01 * JUI -AVI gii. L. 6 J Lx. 5J-fl J^ iTi ^_fl ' i' '■' 

t 6 J i oil I j 4-lfl_ - n ul I <C\ "k lit 1 ^ \ r JSJ I j~^ I jj V 1 jl 4-^JV I 4-x^aj l a ~ a LH- 1 4 

^ «u-^Lk oLflUi ^ij ^jL. a I j j| ^> a.» > 11 ^ 

,<l5li^L4 <IxLud ^j^JaU Ajbc. I Lu^^ 


. ^ 1 In n Lqj jj 4-1 ^ Lo I Uo_^ j^o (jj^ ^ 01£ 5 j^xl I <_uI £j LjJn ij I _■ | 

^ij i L jx. ^ 3 -aJi u-flj i^nTt tyAj ^ ^ I Jii-o < Luj£i I J_A I I 4 J Cu 4 _iAjj-ia] I p I u7i V I j 

d^^Lil Jl Jc. jjojLllI Lo dSLj, ^ic. |9kI "w 4 _oj Li J l^_flV I a j_A Jjo 4jafcjj_ili 

Uni II J| Sj5lij ^JLo — JbJI J C. Qn. t) I ^_J IJ <1 JI ^-iJuJ—o Jl ^1 ft -2^. JlI I 1 1 u 1.1 Jc. 

4j Lc I 1 4 4 v a.jlj 1 ^ a amji Jj H ^Li <1 L»si l^x. I JZLoj < 1 > a a p I ujj I Jjc 4’im 1 J_i xJ I 

4 «j *"»- Jj^il Jl 4 ijj .ua 0->l^ ^ jJI^ ^Joj-u^ I I ^j,uJL>a1 Ij i 4^jLaJI_ 1 Q.4_u L^-j 

Jaj 6jji ^n 11 ftJJb Oj-ix < JjV I ^yi jt n L L^-J j Oj-lL I Ij (^jj <J p^-ili 

(J 1-JL flJ I <_l I Cll 1 Ij f^yJ^LhlJI ^1^ ^JUiLjUiVi t^.1 I JLol I <C ^jLLI wJXJUuJI —1—iOJ V I J-A 4_SUj| ^1^11 

i_l A Jdul I dl LlJb VjI S I J^Sk^-O J ^ -> J I < w t l J-ul I Lo J Jll I jl p llJ li L 4 IJ I i w t 1 i »1 Ij I (jy^l I) 
p Lu 4 ilo-C. y_fl Jja.J j yjJI jljJM Jo Lftjocj ^v^jjJaJ 1^ qLllIII _t ll_A 4 fl 1 ^nj J < Laj Ij ^jUJ 
JLa_fiJ I cJLi juuJI y-iLi LJLj iJjlJll 6 J n *i a am ^jJI J^-uCJ I j-Aj ^ K11 ■_. > . - .11 y-iLi fJjlLI 

Ijj^lj <^pllJ| :<JLJI 6 J-A IA-A ^ylc. jljll L 40 p*ou * <i JjL-ujJI yJ Jl onj 

Jj_ 2 fcj jJa ^jjJI I j-A jLi 6 j-A Jjlil <JLa. -Py ^*11 J-Aj ^yjl-g jJI i-ull 

St 

. p LlJ I 4,a‘> 1 o \ t.u LL ( ylj_Lo ja-j-jjjJ Jj Lo 
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Lo J*S ■ Tt i 4_jlj ' > 1 fc I nil 1 ^jC. LaLoj < ifl*i a jlfLflLi I^Imu 0^ _$Ln ujl jj I Jj-o ^X,^J I ^_lcj 

6 La-* «il 1 J <LijHI ^1 j-g y*i I 6j^J3 Li J-&1 . < » wUII (j-u lj_ft <j| ^j_J! <La_(j__ftj 

s , 4 ( 

£Aj J— I ^LLq , <_u Ifil I u Lu-u V I J-aJLJ jj | ^ynjlkj i—ft i£] «-_fl L-pj | Cjj l£ 4^ I ^j_u Ijft 
L^_jl^La ^lc.| jjJ] j * * cLuiVlj ij^AjVI j_a <LilJI ^,1 m*-qU ttUll 

O-* 6j^i i. I j l^A V I 6 JJb ^ In t a <. . IAj .. t la ml I ^_fl vJ LlA L=J I p I i A ft 11 j_A ^ * i < L| | 

6 JJb Cj I j, mo < i ft > j i ft] I p 1 k iTiV 1 Cj i i.A^a LL I l^_J_fl I ^ lc. 4__i_u_i_uj_a 

<_>«|*\ji’> l£ ^ftjjxftl I |J LjJI .Izkj JfLlJ I ^JJ I {jA j-i.-L^J I ^.fla.ft.-J I Jjn> ~J Ij <p Ik uiV I 

<«LkJLk a.jll I ^jLjVI dlLjb Cj-i& jJlftll Sjln JI 6 J-A % Ija ^_flj t jJb Ij^J I 6J^J JjJ^k a ^Ul ^jjlU 

Jj ii Ij) Si I 6jJh ^-A J ^jJI jJh i *if. (J fl ”i in aj < fll-fc > i a f |J **n 4\a *^1 ij* AJ-ffJ 1 Aiitl j] 
Lcj x^j-a --."w > . ^1 < a k kJrkll jjl (£ I i^j-U IjJftJ I 6 J-A L^-tji ^^jJI 4 ft k tlnll ^ L|JLUji|j 

ujuJ I JjJuk <Lal I J ^_A Ij-LU L Lljuu | J ^ i Jj I ^ >U**k» ii t p jl IJ < Ifl Jr. 6^LoJL I <j-^JV I Jj-u ljA_U 
^> 3 ^ a a Jjj-ol 4-uijljjj John Barrow jjL ^^ S ,\ \ a a > i<nI < ^ \W \Ij 

oLi^Lsd] jia-U I fl ) k -»h Jj ^ kll <JVlj I *L^J| ijjl—ft jjLk 4 k ft ft] I 4 j_ulj_ftJI 

^ Ja!Lu** i < iKII 6 j J-ftJ I <1 <J( If-Lft .K i Jj^V l <^J] ^j_u 1 i*Jl I <a_tftjJI <jfcLl^V I 

<« t,\ "kllj {ja I Jj=k.V I j_flj Jlu idOj Lf Lc. J_Jj J_akjj V i^j-u l^j-ftJI I _ ijt-Lir:j 

uH'fb J>Lsk jj-o |klj j-LaJI 4j1 (^1 ajJft (jj f*yc L*aji {ja I j\ 

.(') ((jilii : l jSl) A=>-j-a j-ol JiLL ,jji 

1 1 d" IJ p 1 k li.V I J_=fc.l J <jjj^_a Lfjji jj-a jiS I Cti Aj-ft jJ-u Ij-ftJ I jjLi <ij Lftl I j hi! I <^aj 
( jJJ Jajj jjL / La ^ Ij-i-d o j l*^~ V i iAi | 6jSlft . ^^LlaiV I Lft JJLj (^aj ^ tint I ?i m 

Ai > lItlIJ j| ^JI^ijiL^ ^Inni^V 4_ulj_JI O (-C^jJ I ^J| ^iajl I Le^_k jjuij ft) I ^JLfl La 

(jj^£.^1 ^jLftJlJ I ^ jj olJJ CjLq_uj qL juiLui ( I ^ I i<UV I Ciftlajj Q^kUc. I 

^Jb <ft kkUlL I jjLfl SjJajJI 6J^J < JiallLj .. ^Jj dU j {ja Jft-i 

i—ft ft <uj I <_fl^JLa_i sZi xi JI j I5lft V I 6 JA Jl-a jjSJj < ^ ^ ^lir>a j I j* <_fi^Lc. I ^ *k a I <iL>j-*i 

^‘k» "kll Ij i^jjuljftJI ^ * I on jJb jjl S Ji ftf. Jj-» la ift l(j I ^.a J^ll N XVV ^Lc 

Ilj_iJ I 4 <*k aK OjLS p J_lJ I <jV 11 ijl I ^ -v \ : N V^ Lxl jj jjj j -a k^l I 4 a nja ^ft I—^_j 

. iwkjJI I (j * i n*> illlj ij^. I (j-a < Lftjm^ V LbJjftj ^HJI jjjjljftJ Ij Ck^Ual 
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JoiljJft] vfjJ-l-jJI t 'll 4_J_SL_L^ JjLjVlj d) Lfi LLa] I j—ijG >_>ft a" (jIl-A J_L I ^yCx J 

4 Q * Lai. I )—I J>jj (jM 1 < j-A 4 i ~k 1 4 *il I f> J \ fl*J I ^Jr p Lijj LjjjLi ^Jo-cu^J I j aJ l ^_i_A • 4 % t iLl I 

4j_u 4j Laj J_a | ^_i J_a JjjjlS ja>j ^ fli. 4-oJlfl I 4 ajJ I S J_=J j 6 JJb ,4_JU_iia]l 

6 l_^J L J Li a I ^J_i lj)V I cJlflJ I p Lair. C -*■ i Q t i j—in i J) I 4i Cj—~^-o-i^j 4 i a if- 6 j,SLfiJ 4 ixAa. 

j^l j-i p I j i'^l ^a <Gl Ij i i ~> r I j_5 Johannes Kepler jL£ ^Lbjjj Tycho Brah 

. ^^j^LiaJI ^ (Jail I > A i \ cjjjj-u 4 ji U-UJJ 4 gJn.il I CjI iloJtll 4 -j-uIjJj cJ^bSDl 4^_^ 

4- li )J ij. i.«i ij-flJ I jJLail am. 11 fll I — dilj Jl-A i ~ JJ 4j ^"^—*-<3 ^ J Ajl | | j_A 

4 . ;.fli .^Jall ^ wa* I Ij^Llx 4_lj JLJ Ij 4^JI J^r 4_1 _ljI^ 5 olif I ^jJI ■ ■■ I a Li ij 

4 > i Ml I L I J}L^ jl 14j_l (j 4 _LjJ>Lj J.^La. ^yA Ja X I A Jjjaj A^-S-J ■ I ft T T I 

i 

j» L ' a j | ijil I ^i/a L>U 4 i i n ‘ilLj .I La^jC_i 4_LLb 4 j ^ La J^r 6^ l i C. 4ajjLloj i it 
Jjlj 4 Aiifli > i I I 4j I ^ i* Ah 1 4\X LLI jj Jj Jj-o Jj^k-a Laa ^_A Jjb J I j Jjj^J I 

jjjill jLsuI 4 j | JAiA > <S^jjj Ljj 4_u I jJ I J*. i jJi JaLuLii I L-^^i > 4j| ^.1 Stlllj 

L=k. jj-oj j i*i a*i 4 x auS ill I 6JJb JldOj .4 jJjJ a j x at 4_u j L^J I e I Lh° ~il I ^yA 

z ^ # 

jL~JL tuA (Jda. 4 jI ^ya 4aC Lj^aC. Lo ^j\c. CjI^aaII SLoj I Lui^ 

Cj lj-^-tl I a JJh ^Loj \ fit t nil ^_fl I i air. LaJ_£j Jj I j, \ ftll j I Jr>^.ll VL^—a ^Ja L jJjS-i 

fi 

^J| jiiilL ^ “i Tkj IJ j.-^. 4-qj ^ A a j I 4_rjjL=JI lTjLlj ^jU g. tlrJ Lj . ^ 1 ajj 

;Leibniz jlx J I a < l^la Ij^xm a^jLilI j-i< < 6 ^» »< Llo I ^^_JI jl^sl 

O-fij <j-a 4_1 x.Llxj JjLuIu 4j I ,*! q > j iC.i \ "k. J-a_r lj 4 jC.Laj|j t^yjju S w»ll 

S^ftJ I Jjlfl Ll 4^=WJ ^yoj AjSQt a 4^^cv 1() ln-^1 6 jJ- iJ I 4i^>flT> 4 j|j * LftJfl 4j V _>^V 

. jAJ IJ J*N j 7i \ 6 I^la Lai I LflJ^aflq L 

hflaJj ^]JI 4 _u^LLxII JU c j-0Li.Al Ij yll I L_j^J l jjU j 11 \ \j OjlijJ 4 i j-gllL 

4"^*ia 4»*jjjj ^Jb 6jL"»c. L (gjJu it I Ji*J I OIjJA 4In 4i I^j 4 « i >LI I ft! cj Li I qIaI ^jJ I 4-u.^LL J I 

^y.aJr. cj Q"k il I ^_J I 4 i a i j/i La j\ i \ fl*t I J -%*i I 4 « A j ’ll I j jls* c. j . cj^ I Lh^ 

J^L=C ^yA LU Lbjjjj jj I jjl "kl I oljXflJ (jSLoJ ^ jj I cjjll 4_iJ^Lfl_C JI ft ”| f V I 

. 4jl_clL 1I 6J \-y 4_i_uIjJ 

< J 1*T> V 4jjL cj^J I Jj I cij-p^JJ 6 JU£jlII 6 jjb Jpo IpJjA. J)J^-u Jjl^ jii liUj J-OJ 

otAj * ~ LjjujI ^ oxA^j ^1 4_uJxll SjL^JI j,| jjL cjj£j 
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s - * 9 . * 

KJ I I I LaJ L_j i 4 a. i .il-J I (_j-i-i Ijil IflLUi-o Lj Llj plr\f I l$_s I^L Ij ^j.\ J_i m I ^ L 

pLolaJI ^d 6 J Lc jj_aj V d-»-^l U*- J ^3 A L$ 1 ^ ^ CjJ^Ij ^j-oLJ I <^ 9 j .t. ^Jj 

^ ~t l n«,u*i ^Jc Lla*jJ JjjjJI tj^-aJ eT Lll Ij jj^iarah^m pVj_A <A A ii->l 1 ^d 'til ^ ,ifl5\.i jj i jjj V *v t | 

Ojl>^I c>U 0^ fJ d 1 A S _L. i -v JaLI]I j-j-HJ jya lX l_J , j^lj-iJr^ 

Cilj ^ .<ajj_iJI L^J^Lxll ljuj-i-0 jd ^ i-uj^Vl 4^-A_$dl <L*.j-o ^ jl Lr Iax JJ jJl 
^jAj> i di I ^-l! lj 6 jJL* ■• fl j Ouiij A j 1 « A ^ di i~I a t J UU I J . i.i < u ^ix. 1 4^111 Caj L^ i"lQ ^J [ 

i *n ^LLJI ^jj j^Juj <Ljjjj| jJ jjL o-c 4-aj-iill 4 j\i"ill cjljlSliVI 

ul uaI JajjluII j t^~u V L — 1 ^ ifl Lc. I I 4 JI j i yn \! Lc. ^ dl — Koua seki 


jll^.1 j < 1 A ji^Qj A jJ Id I U^~h a JjJa 4 1 jlulU 4juQ LkJ I 4 ajjjJI] I <^gjl lj Ja K*i 1 |j ,J-la 1 a" 1 1 

* 

j l^o ^ll <Gj_uI jj Joseph Needham ^Lajjj uj^j . I jjju ol ij^jd I 6 j^j -Up "i-ii \ y 

jl 4 X l iJnlf ^JJ lj-5 ^ Ap Iji jl >j I <j| < LAj 4_aj I6j^LJ I < »*«« <a!1 

^H=». j| (a f4-lj ^jll jjLj olj^a JllA <j| ui 1 m < i-raLzJI <u 

pJjJI (jljlj LuqjI Ijjb jjL (J^Lj JLflj L^Jalmyil jl L$je Ij5 jj-oj <4 i\ ^0f | 

Lf^ J* <S^l J J^J : J> 5 f *^| 

JJcu I ^LJI Jjp (^oixJI Aj Loj il l^-LAA I jJLaJI 

y**-! J 1-La ij | ^-Q ^11 h±-A Jj «L»L^ j| I J^LlI I ^ j| Jj a! I Lc^j 

i^ jl jH ^< - > fo^xllj ( J^jJatl jjjj I CiLWla.1 <dOJ jjLi <L» ^X.Jj 1 a ifl 4 a tfl-vlI 

. till J £jC. <] y_uma I Jilix iJllA jjjA]| 


yji A1 ^ \ a t ^_jAifl^’ill jl ^jAal;~11 , .J \ ...I u 1 aiLj aJjJI t j J ft j&l I I 

plj-^Vl J^Li. ^J - 0 1 4 4 fl 6 J fl a ft djLo-Mi ^| I ^ *ill 


^lijJI A^jliaJI J 4 JU ^ SL \ S^ja V <jLj J1 a1 "k I <aj ilium JLlLa p UaxVj <<l <jj!^J,l 

AjjUoJ I d^u <lli JjAj (J I 1 “i ^J jfJ ' La ^yasi-jSt <1 jAaj ^ Aa L^Ia pJ^ VIV 

. l^j I j | ^ jft'v * LfJ lj 1 L** | ui n * LuV jj a a j>n 1 


6 j-Luia <juuajJ I j^aV I Cu ^ -k*il I I j-A ^ If- < i x 1 .tiftl I ^Ja il I (J_l 1 ^j ^ tf Lajj JjS 

pljj^Vl jiwl I jlfc 1 L»~ ■ ■■ I ^Iti jk-LaJI 4 aKI iij|^ J J-y *11 4 a Ka ( < aJJjj p la 11 

Jl L£ — jSjla ^UclaJ J . Jill j^_fl *.. y** ill 1^ iAjm ^jC, <J qjjLA l^Luuljjl 

Jx.1jill jl l ^ 4Ati 4la~l ■ 11 ft CiLlxaJI djjl-m <_flj » A) 4a ^ q (2>^aj <jU Ju ill ^uiaJI^ — 
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}Luujj jJLjJI J-a 6 J iaufl pljj^.1 C ^ ln*i 4 ii'\ jjj < LL^Lw 1 ^ \a 4^j \j.s\ 1 1 CjIjJI ^ll I 

* 

<t£ ail (j * j ■ * Ij 4 a i nl I 6 till j £_aj < 1 J_a V I Lfl Lcjj i Tt a ^_L*J I £_u^_» J5J I ^ flJ 

^ijJLJ 6^-i2wV I Cj l^lxj I I I aCa 014J J 4 t Q IJ LflJ 1 ^Ja J I J J > ( j_l£. 6 j AiJ I ^_fl 

jli V |j 6 -L=». lj 4 jlA Jj J< i 7i t LfrAfrA ^ll I J_o ^ll I Jail I J-a jiXl Ij j_u£J I lJ -L p UjJ I 
^ja -i-ij-a) 4 iK Al I oVjLalL 4— i-qLjJI Jl ^ 4_fljjj_U ^Jail 1 ^Jhj <4 tK L^-a^ ft‘> 

LJ i J I ^ I A \ J ~k i . ^ ^ Jj L...V | 4 ]Luu_aj LaJ I 6 Jj me, La J ''■*> LflJ I 

J-a JJ J jl£ La-i j g — 4 iUA-11 4-i-LjjJ I |\ L J L J LJ I * iTt a l^_t H JJ V I p L alJ I J | 
^-aLLVI Jc. J[j > n> a J jjLtuV I Ij-Aj i ii a »t>l I ^ LleJ ( jJlLa — 4 -lA. >j LJ I 

^ | afl fljjJa j£. I I Ja <^_j I JLflV Ij JJaJ I 6lj I i 

Ja J i ah Jjjj 6 j-jlaV I OI j ^ * i.i. J I ^4.i Lew SjJLt ^JL&JJ^ ^nijJLLI f-LJI 4 ^1 t a j^i Cu^ 
l 1 Fritjof Capra j> 4_iJjl L&jJiJI ^*^4jjlia ^jLH La^^jI j-e 11 

p 1. i JuV 1 J_i_t ^juJ-aJL 1 Jj-taIjJI i'£-L L^jIj-uLjj 4_a_j JjlI I 4_i_fljJjl 4 A i ^Iflll (j-xi 4-jLiJj I 

LaJblj^.1 jjl V JJj Jj I 4 -lLJI jaC. oVLJI 4 jjJ_JI I ^jajj 4-iij j_j_iJ I 

Lla 1 Aj J jj-i-Aj jfll J I j^jrJI jj I jjVI 4—fljJLi iijta. J^a 4^1 jl 

l^j ^ La-Alj^.1 ,j 1 >11 ^x.jl J_aJj . ^-fli I J LsSLmjIj p.^_flJJ 4_uljJi 4jJjL^-a 

JJojj 1 4 >fl I j_A I^U I 4—uj IjJ J> JI la ^ At J ^ Ha alaj Ij^ la a l a^ \ \K < lL=w 

JjLjiJI IjLL JjLHI j jjj L-Aj iJI^Vl iJS J-aAj I 4 j5jjJo Jl JJj jJ-j IjJIa 

J l^jc. jJb I j_A S l K jjaJj p 1 i iliV I jaXj J | 4-JL-o 1 ii^ai ^ JI J-^J I I 

. i />ji I I Jl^ 1 4-lA * 1 * ‘ “ ^Jl ^uj LJ I J aaJ I 

Q^SJI 0 jiut 

- * * * 

< 4 > i > Ini I 1 i A La LLj J Lj& JI 5 J^A_» Jixi I jia< i La 4 ^Laj ^JaI I J Llij I p L=w 

CuL$ iiu_2kj ■ 4-JJ .ft l £ wil ajU IjjJ— a Jj^j V LaJjj ( j «^*>Lj ■?. A L i ^ I U \l I I j_A J l^j 

La_iA ■ “ ■ v-> | ^ IJ jd L~ 5 j^La Jaj I <} j J a i7n 4^ JLli Ij i_t null j£. 4 ajIjJI Cj Ij_j jiJ I 

jj-fl <Ll*Aa 11 L~* jjlJ I Sj^aJI ^Jbj < c 11itiV I ^ vl/) ja j^akj jl.-^~ a. I» ^~ <jjLi)I jl <jjLLJI ^ 

. < w •■j-''ti j a iJ<j 1 pi ja~i»U 
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infl.1 <Zk.lftl]l <j I <jl < X aj — JUll J ttm — ‘ ^ fJLjJ I *.tX AJU <1.15 AJLj 

4 n In Vi aj 4_^a(_l oLluLlS < 11rn jjlj-iii <aJ j L^J I ^ uX a 11 £_u jlJ I jjjl Lfl i JiU-uV I ^JI 

^Jc 4l»_>lX <iin Lj 4jt jjJaj 6 Jjj-a a Aj-aJl I <-»jJall I £ j Lai] I ^ja Lc.>„J-U" *JJ j j^a Ij Jj 

( ? ^ # , 

Lft lift Ay Lf l] I 4 -uIajJI oLjLlaJI La I LUI 11 a J-Lflj (j I iJ_Lfl dill J£ ,oLajLi]l a 1 a 

^ UH ijA. IJ L^-lxIj LflJa_» jJ <j I jfl k . vtu^ < llijfl X 1 <Lo_p jifl j_xC ^ fl 1*1 fl lju l^_aJ I ^jC. 

« > 1 a i ^ i]j L^j 4 4 i <*i Lj <i^U I a Jl A < <j^]aj L^jaauj <Lixuj ^aJI 

j I p LaLlI I <4 t Inj ^-U-COJJ JjjXJ I j^lcijJ <~ t a> u7i jjXaa LojA '~ <Jt ii-Ul I 1)-UIjja jjL. ( j_2kjj Jjl 

La jJhj jjC i tX I l^j jX J I 6 jfl i t . ^Jt L_fljJL_JJ j j . i . J) lift ^yA jjluJ I A * (| ' * (J *i 

jj Xl 1 (jl SjXfl ^aJ 3 j-o :<JjJLj jj** <4 <a <jllX ^y& Heinz Pagels jl^.L jltA 41c. j_lc 

^_fl lift iti"X I AJ 111 I V | t yj* lj-=>U 6 ^_Au La* j (J L-~ V I 4 J a J iUl I (j_l IIjjflJ I 4»a^LuJ ^JoIq 

<c ^LaJI ^ Uni I dill Iwtc j*i «a> ^lJ I <LlaJWI <ojjj-a1JI S j-J-lV I <JJLU <jLqj^LUI jjj i-ol: 

p Lift) I 1 j afl fl > <AjJLa |JS[ jA*A> — Lutft I jjj l liftC I eUOi > — 6jftJ I j^a <ftjjJal I 6 AAj 

4-UjlI j-ic 4_ujXll jj_lIjUI aAA ^Jc ^nn J^XJI 4 _i_uA 1A jjl ljJ_a»j ^JLA-tirJ I ^JLjlI I 

.( V ) jlUJI Jjltuj Jjli-ij l^lAiul (^Ij 

J i-JI <JI jl jLjLuaJI <JVI I jJLs (JjVl J ■>■. <Cskj_ii Jaju. Laij 

j 4 n 4i jl A Jliill jl ^Jal ^Jc. 4 -ojIjB 4- h - o L.j ^jLo_a Liftlux ftLu ^ UI jJb 4l|j LlX 

La jjA 4_Laj-J I 4 lulaI I 4-ij-^lJ L *^>*i a (j IX ^l^la^LflV I ^Aj-alil Aj-aJl I J LaJl I I j_Aj 

1(1 ^ t.i.ti ^lJlj <6^)-Aj_^ ^I fJLJI ) Walter Mayerstein (j u xujjL a ^lllj * qj.■ ■ I<a 11 a(ami 
(^I^L <£ja!I) 4-uocxll llijlal -L>tj~ ^llI Laa^j j^-Aj 4jiAL j]I 4jjlV.ll i_. jAaJI ftlL 

jja (jj 1 iVnl j-i-dlj dlljAVI —J LjA-oj I L l a >| ^j-Aj ^jjjXJl I ^ j l f ^1-3 ^^lll ^jLaIL 

^XJj J±A> jl Lfo^c ^ Co>4-la C imm I jJLftJI jjl Lr lc >■ n. 1 -l II j-L-aftJI ^ — <li^ll 

.^ A \ illII k-jLLal ^ij <4 r. 4jj_U \> (oLlil A-5^1 LaX LaA-Sjj jl) L^Jajj jja A-jV dill 
<ftlftla LfLk dJIjXiaLa (J^Ltu 4-aJ «(j uAul u X N \ 0 T jjLa V Q j^ a M. SolOVin jjfti^-4-u 
^JLlala jaa A- 2 l j-i V 411 «<Jj^*ill 4x.l iA ll (jXaj La jlXiVl pJLc jjjJ -Loj^II Ji ^.aj 

^IjUul i I a j i n ^-clilll i A ^k*i (jXaj dill j-aj illlLla^^La jj-i_»j 4 .j U ‘ill ■^jukLill j)_u lujJ 

(c>u^JI) <J J>* 'lj?'! 
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<_!L_UJ J A "k*i <UA-AJlU I I jjj I J>-o <-Lol Sjl *"nuLiJ 

^y j j 4 uni!Lj <<iaJjJI <_ijJo_JI J^Lx. Lfj J^V> Lf lJ I ilLuujJlj 6 JJb Ijl ifluujQ 


Jl ixjLill I ijS Lo£[j aLj ^jJ! (3^^ J-* ^Luj^JI 6 j_A jJLl^jO ^Lfl 

j^j la jLJ) <-uL 1 j cjLjLux. J}Lx l j-a L^ijaAt Ij_lLI »:u"k L ^-o ^aJljJI ^jx. oLjLlLI 

■I * » # . t 

I <j I ^j,j umjjLo La£ (_£ I < 1 £-o Laj^Li -iAJ lj 

■ a i tX <-ia!jl)I CjI t lft« 11 ^J) IJ-A 1 (jxxJtu ^LJLj <jUuxV(j jlxVI ^_ya jJ-*La 


6 j,flJ ^ jl i(j 4 j |j a ft <J lHl l 6 j-A < aU jl j i h i 8 i jl < a jl ^aJ L*J I jj \ i nj 


g a <JLla^J l jj I LaL oj ~ ^311 ^j-a >|^JLmjj!I dj-A 4 * i Jn <Jj_fl n » IjLa^ <JI—i.u^JI 


LtAJ I V jL 4^aV lj J IxV I oLujJ j t LlU £ j Laj Jj-Xj Ij-Aj (S^a itifl) 

. ^ ^ 11 «LL» La 6^ a 1 Til I V ^ i *y j <3 ^ ^ { Lj— U ^ I II A j | 1 11 l j i T.f I ^ 111 Li 1 1^11 

I 'tf- Ql ixd jjl ^Jl ^ la*> cJia 4—tltj -uu a 4-ulj Ju C 6 jLo Jjxj 4 A i i -w LoJLfl IjiAj 
q 1 axJl 6 J-A 4* \ iln jj£l i1 J±m *\ t_J !/■>< < jfjcVl J-Q jj^JI lj^-» oUxJI 


C?i\ ChH^I J*\ iiUI 


<1Luj ^_L /i 1 S^Ltii ^jLi jlilxVI f- Leix)I jaaj ^liLlll ^j-a >.i"wi 

,J-J J IJ J~v i 6 jAijuJ I 6 J-A | 3xH3 ‘ I 6 j-A ^ *^*1 lj lL® 3° LI «L ia i.fl-k. 

cLL (S^ b^ 1 ^ — j^^L jji»-a — j^SLIj i<j£. L uJu LJ La 3**!^ a l_j i^ * i^lj 

6jA j^jLAi 4 i »>a *> jJLA. fej a iiJ 4 n\»\ all ^t-a^Lil :<iUj jjj-L 

illljbj Ji i all IJlA ^j-iL£ jjlc. iJ-Jj ^1 (jjL^ ^j~c <JL_uj L^-jI ^1 ..6^ a i- T i l I 

j-X jl l ^Lj < It a J^jklu ilil j ^yJj iJ-j-oj jaJ 4 Jjjjj-o jot <JLuj <a_iaJ=J I ^j-ij I^A Cai^I 

Lo La ^ai-J 1 a 4 1 (| -vj Lx. 4 ixt ,<l> I <J Lmj^I 1 i_u l <J L-u^1 i ^a cj^I I L^ * I^uj 

<j| Jjaj 4jO-i till >% i JoJ I ^JLaJJ ^JlxJ I lnS i <m I LaLi Lu^cj < LiLaJ 

^ ^ ^ 4j_uJaJ I ^j-ij IjA £jja cJflj^jJLa La p Ijj 4x \ >ir> ^ | ^_a <_fl J La 6 J lj j 

jj-o LLa^awLa Jjl» LaJjxj 3]^ 4Lajx 4x i ilnll C*alj Lj 

f * * * 

^_uua_u-o LAJ^k .j tjj"^ ) »aV I 4 m J al I 6 j^fll I LlJ j | 1 W^lj i LlAj | i^i^] I L^ ftl.^. ^iJ I 6 J 111 

6«1A ^2>-a S<|[ mjJ 1 » j^)-a n ^J A11 6 fc l A Qui I ^_iI ^ya a > a > 11 jlj mVl J.t..La 
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j!^aj Jjbj i S » jjl J^jLia 1 a*\ <-o_ilx. 6 _^. d La_A <Jol um ^I^SJI ^J-A xlJI 

^ja 4jj] LAj^jJj 5ajj^-j-d j > f■ j^aal^A ^~*JL5-J j "^ x J- 1 r ' 0-*LSk LeSi b>j -k A j| 1 *t 

* * 

4 i'h 1 La ^Jj j-L 11 Vjl LcJ 4 fl 1 ft all CiVjLu-all AJLA *i »nij fl > ^ ^La 

5-ft —xai Lil j fl 1*1 4—a_ 1 aUI I jA I jJa j I J1. a f. I ^ I A ." ^ Ll£ . Ll>^ LS 5 aK 1 i t la A ^J UJ I 

4 > n.i'it JK^iU 1 a iuaj f JLil ii aj< ^-ic. u_i£lj£JJ 1^1*» JlII 4 1 ^ 1 ^ la * .0 1 

jJ I Mill LaJ.^~i p L\1 Ij ^jLill aJ-Aj 16 j LA ft 4 laALj l a Iru ^Ja-fta 1 g Vs j- 2 wj 4_Lu_ua 

uJj iAT\ Lf* 1 ^jTlLI (uLi^ LLI j ^jLU I Jlo <jj mu oLLa ^ I LflaLjl^ aj oljj 

*—>j 1 -vll | 6 j-A jJj_a ( _^ii Lu I ^ic, p 1 j 31 JOiV I p LaJLaJ I . 4a j iVi)1 ^Slftjj j -w ’l ^_lc 

Jjuajdl j-j^julu-a ,jA Lo^j <(JJ_jLa 1 I < 1 AAU (^jll I 1 * 14 ] >-ta j-u ^jC. ~k ill 4 \ \ a 

j^j iji i j 1 -k ^jnft uJ I Oj l AJ Lift! |^ujJ p IjJ Ua hV 1 Lu I ^ 1 ft u>» m JI JjLi jJjV I 

4*aa jb JLflirV Ij . I Jx. j-w il I < _yxij ^Jc. IgjftjjjJLl 5a 1 ft dlaA | 6 L uu ^j“ *1 da Ll 2 w ^A Laja 

. laJ I ^.JAa) IjiL. laaiuj ^^uai <a^Jj JjLaaV I Lja VI ^^ual <JkaaJall <lSluLa »*»lj IjL. AI 

jlaa La lala^l j <( JjliaJI J^afl {ja L^al {J \l. <JU_lLJ I Cj I j J^iauud I JjJj ^jl (>o 
I (i (3*1 '“"j 1 ^ a(JaIi cJLlojiVI JjLxj ^xij Cj IjljJL-iaaVI 6 J-A Jjl CiLi_flLlll <JV—jJj-AJI 
i^j^XA Lfj jJjLSwa Jjl v. flJ ^ ^kuiljJ jJlaJI (j-lc- J^) ^ ft l^a| L^JjLaajj 

j| l Ail I |^ic fj i jsl 11 lr>tlxu"J 1 j ijJ bjyuull LiljJLfc jj I ja^LJL 1 a i>j 

j 

<1TgJU ^I^jVI 1^oLlja_^j <^Jj *j)11 ^aa llfl^L^ul J-ALlIi JjU « A^ja lj| 1 fl Ja^al 

t i * 

^a-i^la J^-oA lillj j-oj * jLaJI CiVjLaliJ * > 9 1 11 j 1 ull J^Lk. LAj_aj ^jjxa j <Ja < l la 

jj-o ^^a Jj^a jJb <a lilal I ^jaj IjA ) a-o LJjflX. O V la ~J I 6 j-A <a Lliaa j_y=» I ja_fl I I (j! JAafi I 

^_aX> I (^y&J (CLLaL jj biLj^a^o < 1 ft"*, ijaaa < a 1 till I ^A o 1 ^ I^Jni^aV I j ^jl ■ ■ ..II 

LfjSLlj J i » i l l jliul tjA (^A yLai jl ‘b-ajL5 ^ ^^ajljJfl fe l ft >*> ft oVj-S-a ^jl 

P # 2 * 

^_fl LLu 6 I oLa-,.,j 11 — La Lea <jLlAJ CM-**-al — Q Lc LL.fl Qaa iifl pljl^lil 

<a 1 jj 1 j 6 IjJA-Aa ^JaJI Li <_AaAaaJI JaaA ^jA Cj Ij I j-Lx_A V | ^L> j_iJ I I j_A t jjJa^ <<* l lUII 

. I 4 J ^j-JJL-a V <aJaaau 

^A lajLfcl ml La a L^alj t< a \ 1 Ull ^jajl^A ^ Ll*aa la uj! La La ^jliaxV j_^J 1 1 n <-oaj 
«b_a^lx. jl . lla cLl J~>- ^ Ci* 11 > 1 p1 1 1 X 1 V 1 AiAA J-*** * Cj|^ LI 1 ~vI^J /jaJLaJI I JlA p 1 1 t~t 1 > Aaax^> 

<C_Aj^Ja j | A j-A Ha ^ I v A i^>j ^A ^a l a iV I J—a—JI e Ijj La I uaA ja 4-il ^I 1 s* 


101 



jc. jLs JLiLI J j i ... ( _ r ltj ._>-*lj-i=JI j-» ?J^±3 < 

J£*l j j t -1 *». 11 jX I 5 ^_a Llo LJ j-tiu U£ t l^5U I <L^j-^J uLuu^j L j. aj t t_»_ijLaJI 

<jj|^ J U_I J . La ^_LX. j-llflj i ^ uLua^JI Jj e . ..I I 1 4 1 If J \ ml ^J I "k. > J I 4-^j -k l 

S^J&LkJI ■ ° <v \5 Jj. -a JjC. I.) m LAjJ*1j Ql-LjA j /Maxwell ijaj m ^ La J A > III liaLl 

£ I[j_a I Jj_^ja LJ OLuaaj I ^7 l^-o I LJ O^j-xL "V t A i i.u iln Lii_L I ft_j_A UoJ I j I A ljj_^J I 

ijJL»JjJ-tt]l Ci Lift >11 Jj-lj A fl i nr Jclj Ijjj p L_u <aA Jfl.rJ Ij A w.u L_uV I Jjaa l^fiJ I ^ a" JI jj I 

I jjh lfc i U ^ Lft£. ^Li ^ J I I j-lj jj Jjjj La ^ <aj <j I LJ a ■> tX > ^ Jxl I L$ . A a h ■% 11 

Uj ^jja Jjl jLLjlII Jj-a <j|_j <c*lJ lA t Jo *a J}L 1 Jj-o jL±j-ah^Ll A / ii a > JjjjjLaJ I -ktj <jj^jLUI 
LuL jUl C.V I Jj-Ij ^J^Jla tlLlj .<LftL 4 .ll „>A(>Lllj ~i < 0 j J A11 j JaJ_aJI i Jj ~i I ^J! 
5 IA IjJL LjIj <<uLudl LaljjJlj A I c I Q "v 11 o Ij I jJa.i.lV I l,Ua> J 1 Iijll jft. LJ I (J^LL Jj-a t.fl i7i~X’i 

. (4 Afl 1 4 .t*X \ J| 1 4 Jft aAa V_$ <* l ilaJI JaaIj^l Ij Cjlj IjL-AV I 


Jj I Lit llri’i ajj La JJaa «CLfl 4 Cjp Lsk Jjj | Jjjft j | A X ,\ >JrJ I JjAj 1^5 ^_A La j) 

oLliftl Jje. LI Cift iti^ ji Jj_u IjJlI I Jjl ..i^*ll ( Jjjftj /jaHjJa l 4 i.s*A i^a jl L4II ajuu jjjlj 

; ( # 

. l_j^)J f JaC Jj-o Op La. L4I i ^lt Lou^jj ^lJ Ij 4 6 Ja j£. O Ijja^aj 

_ p p 

Jjlift -Lift (J A» t ^ jl I J^jlUli 1L1L4JI ^la.j <aljjJI jlft <allc ^jal*a Jjaal^lll : Vj I 

(_T®J 05 ^ 1 ^ cr® c^ 1 ^ ^ <laKJI Jjajljill 4 L^jLi ^jaal jAV I JjJ 

. O Ip Laa jut I <aU I4 ifl g.A im 1 V ^ll I ^ I <^jj^JI ^jjLJI J ya juac ^ I 

# f t # 

^ 4 -fi <— Lutaaj p^-aIi ^ t ^ 1 f J V L 4 -JI \x A.I JjajljJLlI : Lula 

^ll I ^_A <LaliJj_iiJ I oV LJ Li fJLJl LaJLaJ ( <JLaJ I ^ie. jl A *\ iLI I Jlak-^L J^a ^ic. V \ a\ »" V 

Jjja Oj A ill J 1 a 1 > |JLslI] 4 uoIjlI I S^jlri ill q_uLa1I J_a>L • ^j5L lJ I ^uaJj Jjaa l^__fiJ L ^jjl_ u 

<J La. Jjt ^JLaJI iIj J 1 l rt’i i -yj i^LLaJI 11 a oV La. Jjaaj ^jLijalJI ^llkaJI ^SL>u ^jll Jjja 111 I 
«<i xX a <Ll1oj <LaJ jftLLill 1 4 j If I 'A .U at! d t ft »j >ftl I I J 1 ^ a j j_A jl ^Uaall 

LI La. ( jlfl 4 * I L * 1 11 j ia" ^all ■ >-» ^-11 JU I <•> 1 ft ^ L m“ Jj| JiL JjL 11 La. ■ a.^." ^^J Cu Ij 

JjJ_=hlj i<L_jLlAJ 1 ni ftj /4ajlj-aJ <-a.jJ p He. i JjjJa Lfl J_i A fl \ 1 / 73 a ^mm V ^La-o JjLjJI 

Ijl Lo( <JJ^1I j!»ll Jj-« (^1 ^aLaC. Jifciu <j a CO^ Ijl «lUjj .. IjSjhj <J ^jLaaiJI JjajSaJI 

# 

CiljjJI O L^^ Li^ajV J t .^1 a“ p Uacj illaJj. fl ^JjLlJI <JLaJ^ <J-ftl^JI d ■ ^ (j ^ « l a1 4 a q‘i^ 
J-* jaiaa 6 jLc o.u^JI Jj-o a jl La la LI aIi QmJ <JL=JI Jj | illjJa Jj| I \ \ If j .<] A 11 
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4 fl -k^U I oVLaJI <J J1 i*l a oLS^L slj Ljj-aj ^oll jjLfl Lill.-viLj ♦tj-cjJI 

■ dh°3^^ £-° j * * * 1 ^ Aiiftj 

LiAjVIJ <<Lu>aj^UI < Li J_> I L^_jj :<a-U-LJI Ij tilJlll | J^‘ I J*\ ftj : LIL 

fi 

i^JSuj k ftll |JLjlU l jJ^jlIu ^aJI pL_JI ^juSulIj ^jjI^JLII j-i A~> I 

_ i » 

i a Lfl I 6 1 ami IIj ^ ^ Lj <■ i a i-A JL I K i a Lxj jJ I Jj-u IjS <j Ifl <jJ ilHJ I l^_u l^_J, I 

< < > ^A Lj < i'lAj ci U Loj jjlj > "> «~> jl^JaVf p i *A a uj > 1 a i< J_a_ 3 lj ^aJIj * Hamiltonian 
i^jL-iLj jl^JoVi p t i-Aflj ~i il /> LflJ I i afl iK Jj I 1 iafl i ^aJI JjSlJj < La La QuiJ Ifi LL^jGj 

£-o vJj_a_Iu <JhjL*J I 6 AA (j lj j IjJnV I p 1 *A 8 ^j-a <Lm ^ LLil I <] La. <j Li ^j_a I <Li_a. L 

jjl IaA ^ ui ajjJI ^aV lj . ^UailL jl xu j-*V I LLLto £,a V> jl I <JLJI cJj ni i <JXo-o 

. Lfl i.ufl’t < Ufl*J I {jgL fl*> j iia J l^jJaV I p 1 tAflj l^J | 

<1^ a*i OlLj 46jjL 3 t A ijg. -y l+La a V Lg_j| 6jJ-SJI < LaJ£ ^jaj l^iJ I : Lulj 
^JajJI ^_lc ja.i fri jl JjA j jjjjl^JilLi 5jl t*> inVI j) jLaJJ 4JLl £-a L-i-tA a « ^Jjl)I 4- >K 
LgJ ^L^-jJLa^ l^iJI jl i 4-^L^j Cuujl jiJcuJI vllJjj <<j ftj^-UftiI 
* I ...aWI jj5 < I j_A ^j_L La Lc <aj Jj Lfl ^ Lc. . L LJJ <Tk i ^ >.^11 oLo-lLOJ I 

Jj-a —o ^ I < flj -kll Cl Lit Ubj ila 4 (Jjb 6AJb < a j i Jn ^-flV I 

^4-AjjLaJI ^LS) jfcjj jjJ I O^LaJI <ijLj»-a <SpLaiaJI > jj-o 6^-A La C>Lc.lj!Lal 

Jjla. 1 a j'tr. j_u j I jJh ^ I <_i ^Ub <uA^j LaS ^JLflljJI L*J f ^c. 1 1 u ~i\ I 

Lh>tP v ^J-^ LSJ-^ ^ *LLjJojj (S L^JojaV Jl} I CjIjI^Ll-oVI v iirtj I 

(jl LijLaajj I^JLJI (j-o p^-a. L u^ Lj Lajjjaj j^ajl j*| ^JLaJI ^£. ifl^wj 

SLJ 1 1 uia j^*JI Iaa ^Jc. t 


liiAaj u nV I ^ < Ajil Lji Ijj^j iTmi^f. Lcuflllo CuAaluil ^jJ I <jLD I 

Ljjj I Jj-aj «Lc.Lila (ji Ljj^ JllA U~> ^jc. pLaJaJI 

^ If I^ ^ 11 ^jU ^LlLjVI ^Jal i IaAj 1 a la La li 

4^J&j Lai_j_a.j I a ._*^ ljSiI LSj-a, j] SjlVn aj SjJbLaj 6AAlj iJLIA 5^j-a.j—a La j-aj 
Ijlj La <ibiy> 1 4iL l^A-a J^l ^jJCk * 1 ■ > iwfti/*»ji 1 IjUb SjLc. jjA 

Jjb ^JLaJI jjlajj <^jUI J^a^ll SjjlaJLa L^jU clljS Cul^ 

Sdllj 
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^jC. j -1 X~i d-^lj-^ I ClulS* La Ijl jjl "e il 1 I Jj_=k.jJ I ^ij-i-.jjj S, 

I £> J Lo p Ijj Lo dll& i t ^JtliI I 6 j-A ed j<u^oj ^jjJq ^_yC- I ^Jq-lI 1 J}L1 J_j_o 

V p 1 I <7<V I irf-k^Lj O^- 1 Lul j] Liij— 1 -flJ I olij jurx \ ^_fl 4_l_i Ijl) I 16 j_A (Jjl-o ^j-U Ij_5 

m ft 1 ^yc. LAj_ 1 _LJU J}Ll (j-Q VI ^J_l_l I J_&] I £-0 (J-ol * ~kl I ^ I U ~1 I n 1 V L£ LI <Jj_ljLj_iJI 

t f * ft , 

. S I jjLJU j I V Vi ui< I L^J jjLj ^X. jll ljj£. J_i d=*. ^Lfl i 4 yQ ij Ifll | jJb I^JaJ I 

^ j\c, ^_fl j_JJ Jj L^j I J J_ 1 J Q-flj IU 11 __1 L yt=k LU I ^.J ^ fll I J_Aj lib Lj J_X. 1 I il I ^ju L_S_fl 4_CU 
Jj I 4 J I £_jq Uali 4 1 C ' &l | ^ J4 J I 1 a\ \ > Jj J Cxi^uJ I £-o lli~u p Lijjll I ^jaj r j »j) * *11 

Jh Lo I l o >j_» 1 J a < tut ^LlU Hard jjLa <aK j*oj dl L1 a j_»j 

JJ^j dllA d-A 'ijjl ...til l tli^A a <S_j^JaJ I 6 J x ^4 i.ii ft 1 J,KaJ|I L*1j |j 4 4 1 ft O in 4*0.1 Lc. 4.1 a\ 
Le^lj-^-ll J* <£5-*- ^ “ J* J2 } A< * (_r* Ji5 J-LLcu-o 

aJ-4 d 1 Js»J cJ>cJI 11 a J_Aj /SLj^^xAJI 


(jjli-J I (J-A-ifl jj-0 JJLi L^lj <<J <JJ lKJ I ileU 5 u4 LiHx I '-'-vi -^j I ji (Jjl&IL LjI 

jIG L^_j I L»^=wj 4 \ i.u Lt-uV I L)|j 4 L^_cjla-j jJj LaLHi^I llijj <^ 13 *^ I Cj^ 4 >r j I 

11a S^r\-w J JI (J \ ft t Vj 4_aJ Li 4 \ a A | Ij l^_o| jjjl dl J ^u_loj IjLL . ^ i^aLi^J I Jj.a> 11 


. 4_ojLflJI (Jj .^fll I 4 Ijl \~ t . .. Lo j-Aj Q 1 1 «ALij) I 4-> i Jr> <11 Ijjj-o *j !"<■■■* 


? Jja.j 4J La Qjm (jS Ajltj <_$ jJI La 

* J 1 

O I <J^1 * Ll» j-iil I Iji ^jic. — Lo ^Jc. — 4 \\ 4 tQ ij tfll | 4..A JLaJ ( Cu Lo I j I 

Lh° jf (^1 JH-tu-o d-llj-U I 61-^1 LjjSj 

S^JUxlaJI t ^jjliJI Jj-o jxjllj Jj^kwo P^*iJu 4 j (JjAj ^jJI llA 
CjI flKj) Jj-^.j^o 4 jI — >LLo ~ U*u 44 , VI 4JL£ Ji-o JlL*q IA-j| 

(j I jiJI ^j-oj 61 jj jj I ^ i lil i hi L.ia>1j 4 »K^j luv 4 ^ Dr. Johnson Ljl? ‘ “\j 7 ^ »ilJ Sj »(j 
<hS. jj-^j jj-o j_iLSl | ^j-A Lo d Lla S j-ji i \ a Lieu Ij ^_L 4 j l ^ | 4 4H ^ g » Ij ^ ^‘i 

Jjfc olo-euV I d I 1 1 Lj| . 4-^11^ Ij 4_ijd I : I ««»^V I d^ Ij OlodiduV 1 

4 111 A 1*1 d d u" ^ IJJ^5-0 d Lt ft J iri I III 4-J |J ( d LlA 4—ftifl "V 4_j| 4 lieu Id r J_i*i m o t^_eu 

4a -v Ijl | <jL. Lj I j_A O-L^. ^dLfl 4 4 1 fll*i*i a i(| V\Ij <4 yJalL olA ■ 4 a iji‘i j| 6 1^ jl 
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o -w -v. LJ I Cj 1 i a * LI I 11 o Loj 1a 11 6 wi-^-1 d^_i 1 *g .a Cj La^lx^o JaiLuu ^rw i < ^ ^ " 11 ^ 

1 > 3 j 0 n3 4 Lfi-»j-Xaj O ia i- u V I dJl ^ 'd^_*_iJ I 3 -0 ^' >**3 > < 1 . , I^J Ij Cij^J 1 ^ 

^t~i\i ‘Cl I Jj | (jt ^ ft* > i >> a Ijj^J dJ i __pj L_u I ^_Lc. Qifli i»^U L=0J-CU £i,^\\ jj | Jo_j_M_iV I 

# * f 

l^_CLa J iC. jJjj lj_A J5k . <—iJ| L^Jcu IaK LjLl^I jjfl Lll JjpLJ |xj iCl LjI i s* >1 <t^Jjl Jjjvaj 

.oLfl^CL^V tj J,l-s.11 

i > i «n L$-» I < ju Cj 3 jJ I IJ La Q t Ai-nV I 3 ' A < iiuSi e Ll_i_u V 1 JU ^ii J ^jSLlj 

LjLajJjlaj iCul^ <CLjL ^Li a j-i-L Ll-o L^_i (^Lu^V I jl 1 . 1 a. 

( L^-jjlJJ IHxj In i i ii^J I jjJ-i CjIjJI 3 ^ (_£ I < 6 j-juuI i a ^ i f <-L»^la j ^ 1 >ir 

.\>-i j-oVI ol* -s. pCl I K .'»K. -J |Q Ij. i xailj oLlLojJ * A -si L^J^LA oL^UIj 

La J i Cic. L 0-^31 ^jdb ( Ifl ~i£.ju-u jl) 6 j j £-*-oj_a >\j J ~s.~t 3^- aJ V Jliil 3 11*41 

^ «S OT 

jdl_C L Q j-vCJL 4 i ■ 1 .1 LLLc. \*\ . i ■ t j 4^n Lxl 1 3 _° Cj lj J-H 3j^ Loj Cj I j jd1 r I C-ajlj 

p iii n. 3^J < oV LsJ. ! jl 3j^^ I 3l^> 6 J j-s. A l^k. dliA 3iA dJj J-aj « Jj-^j > fl> /s*ill j| 

jl 1 Q ~ « jj dit- < l 31 ^ iieal x*i*i V ilLilj („\ t^Tl—ll L 4_u j Ls. (3JL^) 31 ? ^ <J Jj_=fc;j_a 
J_X£. <JaLLJI J 7 jLoj 3-° 1^ t i»^ jkLf-i-u ^gj~v -S~ 1 J < «La_il_C. 3jj <j-oA 1 I oVLaJ.1 < 1 ^ a *7i 

.^1 

^ >* 0 I 0 -—VI Jj-aj (> Jii 

V J (£jj V Ljj| ^Jjs I ‘i_>“iLsyi jl 4jioljll J l .t i Jj-a CjLsklk^ua-a a.J ~l m'l 

. I aL=*. 4 -iA 1 fl"kj AjSUIL d 1 a ii-w 

< jfl lfl-kl I 1 ^" 1 a AI ^i-L *i L _yu l^ 5 -=J L L^l Jjl 3 <aj V Cl I d fljfl >j iZjLajid ^ 31 ^ 

6 Aft j'- a>l .dllj J-Xj L^jL-La£. p qLjLJ. I 3 *3 ~* v ~ 1 oL^LlII 1 * lj «c ta f Ljalis 

'jij‘ 11 j! If. d *i i.uj\ C^J * -11 fll l aa j 1 1 j f Lsa,j| 3 < a > o L1 oj_=JI I j | 31^3^V1 

^ iU~ 11 ,\ V tViClj iSjLiJi jl jiij iia^H cL-uj 31a oLjLII 3 3-L-^uj L yA. ^ iU^ in*i ^ilnlL 

.^juaIII IjLA JjSflj 0 L 03 MI 3jI 

.^^Vl jy «^a 31° <(ci-i-rfi A till 1^ d^uljll jjbljiaJL Ci^LLJI cjVUJLI 3£ LlAjI dllAj 

d *a ia-v 3^1 djiJj i ^ d , .ifl'i jJLJI 3 -° 35VI ^- 1 ^) V n I > I CjI^JaA^o 

cjL j^d Ij jLSLsV Ij ^_qUI j -jtll d t 1 4i *t 1 L 311 Ij t o >fl h jV I dll ^ j j 3 ^ Cj^_a ^ -s . 35 1 y\ 

La J 3 V d iA uln CulA j]j a Jj-=k^-a j_lC. 1_^_jLi L^Aj-oj 3^ a> ^ 1 fl a > a jm liiLs^Vl^j 

^^Aj 11 ^JLxJI ^j£_ k_4 LAj 
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JI ■ 




vA 4 s 


CjJ I j' 1 J**J I u]-“ i ^ j^j «=»fj-“J i 


. 6 jl i^a p 1 ui.lV I ^j]l ^j_A ^ujJ — ^La Jl ^-A 5JUJI 6 j-A — 

( , # ( 

,LiL&U I Jx-a (4 i -^j -a a 1 Li ^ i-u ,l> J^L-Tu Ls^-l-o^I I p1, i jJj)j I ^yo I J L*—o Li A j I J LjJSj 
jlflj V Dickens JLacI jl Beethoven oLuja aluj ^jVIj <^au..u^1 Ij 

Jq^_J I « ^ fl < i | a i I > i i»1 1 jl oi-ill 41j£j < L+lc. Ojj-j* ^1 , ** | 1 J|j Ij lit. 1.1 l | ^_yj l 0 A 

fl Jlj £_aj 0*1 a 1 ii V I Jj -w j ^yA JS| eLuJuVI 6 j_A ,J£fc Jjjx j . I a JJ-iojj Laj (j-^JI cVj-A 4 fl j» a i 

«S 

.^jxt 1 ■ 1 I \ -w La 


* ( 

<Lt_i i.U ^_A La . * LI 1 ■_« Ifl ^jj9 L*_ftj Jj I jil I ^ L‘> t |j I \ i A LjJ I ,J Ia-o J L^-fl I j i -x | j 
^jl i V LuLfl <_lJjVI ^LfljVl ^yC. La£.J < ^ 'jL i <L_a-i I Lajjf. jl < S La_A 

Jj^kj — La {ja Jjjxj I 4 J 0 L 1 A LjJ Li till j £-oj *o!aj-uV I 4 tSi JfLa , Kj L 'j£La\ Lij iauJI 

. J-i j 1 1 ^yA e j^jSj J-a. I 6 V 


jjjjilju I {_y& jy^ ^jjLxILa LSjjxilI ^jjjIjil J_A : L^ -% Ijj ^ j] I J Ij. ■■! I 

jjl^-o ^A J LlA Ou La L$j| Laii jj-ulj-iJI 6 jjh {jC. jjjj J -x“ \ lUla /JljS j-aVl <j I 

L$j I yjb' LLij-iiJ I J^-U \jA —i ^j_J I 4j-a_*-ui La ^JBjJLj | — ^ iLI L — LJ I J^a <LJj 1 La 

6 j-A ^I ^jj*lj jxLaJI jjl .\fl~i»1 Ij <4-v 1 % i^ll IjjftJI ^_ya Sjjji <jC.jj-q^xJ. 4_i_ij^Aj l_jjLaJI 

^yU 1^ I La t—Q^J J |<1A *Ll.<l Li | ^5jJ £-A 1 n -fc iJ jmA. | g-1 lSX\ 4 i mj fl "f I ^jj L*X TlJ I 

jjLi jJjjJI <j| (^1 (4»La j 4-aL <JJ IniH LLJ^laII ^ > *i I j-A O J *•> im La Jlc. <j|j /4-v . v>l I 

Cj_^l_a_o ^ Jt I, « ... ~ i J gjSj-A ji-^. (^jJI j-«Vl j-*j .yjj-ill J l « ~i *4.11 SjjjJI 

La-ij i ell <l^jL\ 4%i ^ 1 11 LL(Jjh ^la 1 *C LloLxj Lucasian Ls^J ^ \ -kLi jjVI 


sili i -x II jjail^j-ill 6 j^aJ 4—a^jjJI ^juAlxj Jj-i-sxLj-a /j * 1 fl * j « 6 11 >La oil j j*-aj 

J^AbJ OI j lx.^j-rfa_^a <fl^A"k fj I ^ La$ ^jj-Lu i j 4 A LjJ I ^y& e LaJxl I jj I Jjj La ia> -LxxV 

<1 i/ifl'i a j I 6 Ji* \ La j 1 \ \c L I ^ rvi.~ ^jj II 6 l_j Ljax^i L^j I La^ q3 « u.a 

jjt fl aJI jj-a j_lj_ 5U JjLS Laj ^ -v “i a ^JaJI ^c_jjL ^jj <“lL -pLa J_a^|j t < a*^*vj ^j]l ^JLaJI ^£. 

o-i J Lll I (J \ \ t u ^ ^ 4 1 <aj. L Q -x o I j Vj V o*x 1 4./i | j*_j< 1 ^ \ a j.L V ^jJ I 

I L Jjxj Lajjuj < Jjx I 4jt Jp Llauj V Laj (j fl a 6 jlj I j^j-a ^j_A ^jVi jji < s 1 i . S;x 

tr*^ t. <X* ^ Wl) 4>laaJI LfJL»J ^J)l I ^li i n jjit ll*-4>-# i->i ^ _i jJ-ij 
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4-0. lA-J | & J A . ~ ■ -s- > . >-» Ij i jA-0 V 4_u_u Lu I <* a ' a -v CjJ Lb jj JjJ ju JLulfl I 4-i uj J ijft * <" « J I ^ | 
4^,j jJ 4 j_i j UJ I Ifl J-fl >_fl» iA" Ij c LlAaJ I jj-a 4 fl L\a ^Tt lx\ Ujj£ <J Uw ^fl V I c^~" ^ 

4 *ila yj Jjjl_A ilnli Aj| dU j j-i-C a j w$ <fLo I 4 _ajj . . ALijJo 6dl ^jaj) ^ * I 1 "*> 1 1 Lfr-ft-o ia^^U 
a *> q 1 ~w ~U 4fl_i fl~k lfl_il «_ i i * *t > ^JUJI ,jC- UjJAj 4^_=kj £_a 4 jUL1i ^JLlII uUuj (_£ I j | 

. j-iC I j-a I jj^L Lojj jjjj Ijll I j L*J I 4jLj_lLJ I ^A Jj/ifll I . 4 JL 1 AC.J 

jjJj ^jJ I ^j_A Jj_uIj_aJI SjJj-i 4-Cj Ay. a dJLxA Qm >1 4 j| jJaJI 4 fl j]I a j-A ^jj 

^ILl I I jyi 1 g a tj^-A 1 V — i_Jjj La J[_$-A-j — jj-u JjJJ I jj L_jj Uj L jJ&j . ^JjJ I 1 ^ Ij 

I 6 JJL aJl I Ci Lajlal Ij t U-a J-Aj £t_ij Uj < 1 Ti A LLj (J a uu I iJj^Ja) ( ^_Aj < j-^IjJU 

^_a jillI Ifl AijL Jj| jSj l Qj■ ..a ^=kjlaJI p L A all La Sjl i A"k j I jLl . ^JLftJI Jyc LaUjla^. 

4*1 j* a Uja%a LjiaLj 4 a I". A a ^jj IjA 5 jL*AxJI t J-A ^jj SU Lojj ^JLJLj ik-LEi A.a ^alxllj 

jj-a 4 -v t -v■ >JI 4 rj a -w 11 ^Jc, ULa^ j-5 Luf ^j-a,**JI ^ iU*i i<i*i V LAjI ^UJLj «oLajLtJLI ^a 

•uuljill 

J 

Lift.iA 4j_alS JUl, jJLsJI UJ v ftdU>*i V L^jIAj tjjjljLlI J;I t—fljJU ^jl Uj jjXsJI i j-a 

6Li 4-\ ft jJ , 1 4 Jq 1 Mi i t^jC. ^U-a dA. . 4A.1 *l 4JL I 4 itijjJ f £j l2jJ I ^j-u JajjJ I j-A L^*i£. Lu^ ^ja 

4_aj jj| ^iftj Li | £_a ( (pSTSb^ls) 4.1 lA ^ If I j t t.u a dJl i n *i » ii L^_iL e I Ij^J I 

1^11 ^ftln fll I « 1 fl i «A j_j_^ I j j ■ QI I d ^ j J>Ll 1 4 * A « i < 5 jUkl Sjjjx. ci IjLu 

4 iaajuj La jj Ijj »tn jjUUIj 4 jj1jJ 4x.j-*-*j JajJU ^_fljj-u Sj^JI 4 jlxjj ^ JI Xl^jJI 

jLi.u.1 I jj fl ■> .m La-A^L^ 4_ul J-IjV I Jajj-iiJ Ij I £ IqAJ I 4.)j L»— o »4 u I JjjV I Jttjj—daJI 

. 6jSJ I 4 j j a i i it ^ ji I ^ JjAti I ^ 


C> I j Lut ^_A 4 jj I Jjj V I Jq i jj JLl Ij < j-A IJ-UII jjo Ci U j ~ m a jc Ci Ij LiC ^_A j-U Ijil I j I ^ I 
J l **i A i L_flj_i_u Iq ft If, j| 4 -aJc ^_fl ^Su "UAJ 1 a j5kl ^yJJj >*fcll ^yiujj-JI jLfl 4 J Ir J <6 j UWI ^lVi ^C 
^L-a ^Vl jt 6jj^ aIiII 4juj_=J» jjJJLk (£J^1 1 gj’ir. >U-o . 4*n« a 4j*»J i a LfljjJo jl 6jU 

jkikiAJ uJkj-uu L^i| Ci i~i J 6J^uij 4 L-vI 4 fll~i Aa jxLa^j CiL Lai jji ^ 1 jllo| ia a/4_Ual ■ ..11 

^jj Ij-SJ I jLl=J jJ* i L*i > ii i V pLoJjJI jLfl 1 cU jJ 4 _a^LAJLLj /4Ja^JJI juAj ^a jAjV L 

, 4_lj I JjjV I LjjCJ I a I*n a « n I La J 1 ~ 1 *C i jjjflj Lu J_u IjilI ^iUui La ^-Aj < ujjJ I ^* 11/1 j-a L^-iV 

« » * * a * * . 

. (jllcuaj (£JjIj ^j-uLujI JjVI Lujj U-Jqj L-ojC ^ j ^ fl" ajjjlcl jJ^V I Ij-Aj 
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Li J a~ I ^_A 4 a i i lr-> 11 I -l'-k. i 4 -Jj.a. ilL ^Ull > (JjLla-i £jl_Aj ^JLL_JaJI L*J I 

4 0 1 1 ■.i 4 0 i ^ In j 1 -w 1 ^ La ■ .. i L ^ J L i >-i*i ^ I J^_j I C» l t "w 0 i 4 11 1 J ~i i V I Lj^j .Til I i 

^Jl < u j-i ii Lj < LlLlI I jaJ I oL5ijJa 4. a i ilail o 1 tin r LflJal fluiLi O-aLS La_i jj t JnilrA J I 

pi ila C ^^Jc. p Lu J. 1 1 4 XI 1 J 1 > (_£jJI jL i .ul I ^Lfl ^ i-u a till I ^UlJI (Jjkjj 

t ^ ui > CjLo Lflj aV I ^_q La Hu ^r>"k i 4-u I V I I (jj*^ < j 1 j « »« > <'_u jl I I j. A 

a ' " f 

j_aJ I o 1 ft iln ^A ^ A-il I I j_A I (J 4 ^ * 11 1 1 I j II Ip jl I Jp i i.i«*L 1 J_flj . t __jAj_cV I 4_Vt JI ^a 

.. SjaVI U 1 ^* «—I l.flJU qj ljll< S LlLkJ I 

s f 

. 4 HC ^_5^J I J-a-uU 1 ^ ftJjJjIi «Lcj i.ijj I 1 *>j Lw ^ j-u u L * IjjJ I 4*\ i .Ti J L tjj ^J^.-iuaI I Lj-° 

(Jj-olj j aj^JI jUHV I ^i| p IjjU Lj^Aj 4_uIjjjVI l aj^ aJL IjLa 

j\\x > ^ Uaj gi 4 n tiilLj Lu I j| lj J JiuXu 4 ojlUI JtljA ji xu IjJbj j^AjJaaII Lx$^l 

JjSJj ■ 4 a > I... 4 L n. 1 ^cajX.VI 4* ■ J I jU'.H > 6j Luiii j^a> i^ala 4_uljj_iVI -Ljj_uiJI 
I |j >1 < ^ A 1 L< A <AJjSLI I 4q l t* .V I Lj^ j -7.1 I ' 4 a 1 1 . .. 4 Ln.1 | 4_t-t 1 4 n 1 ."..mla 6fci-A l t iJ I -V 

. 4_iijj_iiJ I l^iJ I LjLiii 


t jJbj f jkLJ I J L=^-o p Ijj Laii all U-A ftl 4 jj I jJxj V I Jgj^ iltl I {j \ (jjjJ p LoIaJ I | 
j-oV I Li q y uuAj LadoC ^-Lfl ^jjn, wt I . < aiTiIx. 4fljfl-w I^jI ^jJc. <JaL_aAj 1 -i^J Jj-a 

4ft ilr>jj <UAj-u-*j j| *Llj I N) 1 ti r L^_j| ^ic. L^_J| JI ^J| ^Jj)^ ift x (jj Jblli Lol <4JI ^Jj <jj x 

CuL^ Ijl 4 jV <*Luall 4-1-1J i a pLcjl JjjJ <’^a< <LiijJa I j. i-h-Sj £j\ ^JLjJI 

^ fl \ j \.,. c" V 4_j Lfl < n a a 4 a 1 j L 1 |jj I ^j| 1 _»1 i-o-aJ Lftj 1 11 r I 1 ^JLaJI ^t_a^l_a ^jAAa 

# » 

. Ij-il AjLU^j i 


illl j JU-a p I J^-ajj 1 I jift IJ-A ^Jc u] A (jl t pjII 

. 4-jj I Jj_»V I J aj^ jJ I 4.Uja^ 4 1 »ti 1 4 t Jua l laL -i V 11 O Li^Joj p Ljjj I CaAI 


J-iJ jlfl <tdlj oj v-w 4 i a >*\1 ^_u(_ail x^Li 4_ijlj_^JI K 1 aI'i 1 vlI Lu j_pI J—aj 

# # ^ 

LLLs aiLJ ^ jJ I La li i ^LJI ^kj-JI I JjL» j ) 5\ j ju i 4j| ■ . ..a ^^,1 1 JI p Lll 

« c =* 

4-Lj 9 ££jll ^3-aJ I JjLJI ^kj_il I ^A V I L 1 AL 4 -U 4jLj J^aII ^ I 

4 ta Lu p Lail £jjLlll J.i j^aLflj J^JLi 4 J <^>l LaLuj jl 

iIGLh^ lJ^ LS^I ^ 1* I IJ <Jjlj_^JI 11 Cj 1 iLar. Ill I ^ ~vl-r | XA < iV-\ 11 4_fljjla 

^ \ i/> Laj jaa 1 I L^-I^-a-i I Cj l iLa-*J I 6 J-A ^jlLa I^jlZlA Lj LjJ^ ^ c Laic. . Lfl-Ii 1 n ^A ^ 


I0S 




dl i LoLc Cjl llrti^ a \ VI ^ i \ Uii» dl V—l^JLuui O*^] ^ * ‘J^' I 4 til v"t > V I Uj j , t. I I 

.^j_JI 4jBj_>*-LI dtSk OLojjJa-q JV-^. d*° <ial mu | Ai I 

„ t p 

11a J-a .oLaL=^VI JS ^ ^jVI d_^I j j :VLi-a iiLkti j 

L> i/^ cJJj SlZj La 1 ~^i tV I Lj 1111 i <o I i ^ i l*\1 I jI^_4jVI O-fij dll^ d^ ^)-aVI d I 

o La Uj; Ij < itil^ o I *j«• ■■«■>» ^ I »4JLi^iaj j ja-J I ^a I aj d3^ ^ d I ^ dj^-* Lj^a 

CjI IjJjIaII d I d^- La d Ho < 4 ^ fl jd_i-fl CjI lift e. I -LA AA ^UajVJI I 1 a dlj <4_at_l_a 

^JjL \ «nil 4 11 jillL ajj (J_s J_jj . ^ >j ■ ■■! I JA aIII oLaL^I I d-®_>-^ d* L^I^aj 4 K" I 

-1 ^LJI dj^^ -^LJI J*- ^ft H ^ jL^JlAL ^Ul j-A d» ^l ^ 1 < A" d^ jf^Vl 

4.1 n-> -w.l I Cjt-a-ij J^^ll ^7jl_l LAj^jAj CjJAaj 6jLuJ I JjIjxulI d^ dI ttuAj >-■»- 41t 

. jAalll d-° p^Li (d^^ ^) c5j^=*^^ J^iJI d* <JUJI <^.jJI du^ (j* 

<JUL LoLoj <L-alo d^ LaaaLIu LoSk dj^l 4 JL*. dI AjSLaI d>J^^lo pLolxll d-° 

4-ujdl qLaI •‘k 1 VI ^a SaLAIa 4-Li.ii 4 lLl^ 4 J I 1a dI ‘-L* Vj ju£LII jl*v ftiVI ^_a L^_i |j_» ^III 
d^Jl 4_)L=fc. dj~^ jlall 4_=^LJI A a i*i I ill It A 6 j£aJI d^ d^j ft^h^LllI d 1AIL Lua mi I 
4»jV j*3\ t—uLJI . LaLu&AI dj^-* 4 »jljI AljV I JajjuJhJI Cul^ 1 njtf. ^JjVl 4_l^lj-a 

4J d^J * llj>^ J- 0 -^ O 11 ^ ^ UL^ d 1 Lj^aj <aV *4 iK 4_11 aIjVI j aj^ ilJI d- 4 L=ha d^ A> V 
<L^| ^J| Iaj^aJI (^Lul ^jic. p Ij^U d^l^^ 4 j| I iA i 1 d diilft d^a, 

f 

^ai *— 1 jjjj jj)"* • <* 4_uaJJ »— Ajjjiaii ^jA»« v^a .irt^'t 1 u d^j* 1 1 1 1 ^-u^j 1 jL^-suV i 

& *■ 

5 j jl/MI 

I jLL :d^ 11 ii*l i dl Loj lj p^flil d*^ A 1 4jli < Luj^ OjjjI <Luf AljV I L.JJ ‘ * 11 cll^ 1 /tfl \\ 

I Ai IjUj SL^-j |Aj-» dl d^ -W d^ rt 1 ■".! 1 a XII 4_AL^^JI oLi^ll ^Vl liLt p Vj-A l“i data. 1 

<aiAiiV 1 j aj^ A*j 1 di di aiiA d-^ ij —j 14 

Ci Li^Lxj 4-Zk .j uu\a 1 \\ lj 4 iluiAJ CUii il . 4 ft a r 4J IAj-q d r j 1> “ Lajjj <4 liml’i d^~ ^a 

t. Ajj-Ull d$-jL5 lAa ki ^ . a I .j d^Lli jj_ 2 wj a La LajI Lajj^ 4-L_Jaj 4—i— l-ILj 

. AjjAj 4jjaJ.I 


L^JJ «jill jjoil <jjIa'JI 6aa jjt J..L»~J 1 ^ 
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<Roger PenrosG jjjju Jii—<a pLoixJI ^ya jj_c 6jji= ^ &II jl 5 j^ft)I 6 j_a J!l_aj 

1 1c. £CJIII I I JLi <-iJ lj) iTt t > Uj 1 i"»\ I jXJ J_ft <_u I A-l-i V I Jajj i7i 11 Cxi L£ jJ <11 j^ j U I 

i * * 

^yJi jA_^| LLL& £-fi_) ^j_Lc Lj-l-Tk. aj <.ia Lxuj 6jXi£ <ajjj IjLi l iM 

* * 

LaJU o I Jj < ftilnlJ LljLc. J Lljj >__jlln 11 llljS Jla LaC, L) (lj£ I »‘Lift LlJjil 6 J LcJJ ‘U.i-u.J L> 


<_uljJLiVI i aj^ julJI ^y& LflJ JjJ-a V <_ajLS <_jaJ 0-1^Lall Lft jLal.1 ^.1J Ll *■.»!_» <<—fl-iJflj 
I ^Iuojj i^Afaul lj LbjAii | ^ If. j"n J <AJ LUI 6 j-A ( j_fl ^jjUa-JJ la I »-k< jj L£ 111 Lj < L&J I 
JJ jj < <lLzi Li < 1 -k n Iji iii I LJ Lc ■ ■■ ^1 lj tiii 11 j LlaV I Sj^fl > dmflll I j < Lllj^ Jil® 

^ya Ijalj jj v ^JJ ’ ^ IjI^V I j^jhf <J (^ill ijlliJI oljjS J-Alal CaHj Li I 

j_A Ilj LI I 4 » i > L j -J .Ajjj v ft nVij Mil ^ll I Li->j l.ftl I (JJU IJ_ft £yC. Q~k It !j | *1*11 o 1 I 'V I J 

£J^iu ^i_ij_ufi jjjliJ 4a La ,jaj ..jjJUuJaJI pJLaJI J^ofc ^j-ft l^Jaa^L ^liI LijlaJI 

LujJU illall <j I jjjlj OjL {jA £jHll <Xi\Shi\ Ll LJ I < LuOjA^-k 111 

pi tlaf. j| <JaU&ft jl <aLaJ (g^t t j*i-Jj <_iI J_JI j!a <-ojJl 1|I Lk ^^1 ^Jc. olL^ 

■ 4 1 i A LJ I 0 La.Lila,VI ^Vl Vj <<-a£. Ll joe 


ij ■ -^ a l I ^_ft . 4 ia*\1 I <al^J 1 ^ j.i^-lol uL/n ^lS!jJbj (JljL a Jj-g < Jtft Ll j ^ Ijjjfi I 

<JaaJ V <11 ^Iaaj OjJriilI ^i <l_UL-o IJL» <JkaJ V <j I | Oj--l1 I ^1 LAI I 

<= 6 

6 j-A ^ifl allj <<aj|jluVI <JdaJl ^.lll] p (JlIV I J^La. ^-a La Leu CijIjliVI I p Li_I I ^1 ell J_ij 

Li IA JI 1 la In ft. ft ^ai_J 6 J.i L 1 Loj L-a ol «LxaU I D Lai I I Jj^Lfl <, -y i ~i 11 

Laj-uG <_ia.ll ^ja ^Gllj Lalj-j-aJI 6 J-^J Lu-aLj La jj-al Jj^La (ll Inf I j5j <OLijV I 

. L±J J_lL I QBjjJflJ I J^l G jjJ Qla) 


^ja LSLLLcI jl <Lxi II Ljj,?.) | < vua j| (Joa. oLu| <Lj1 K ^Ac. lJj-1j I ^L^J I ^_a 

^a1_iD CiLlft jxaauj — <jla1aJI oLaljlftVI <A-aj — <■! a 1 ft i<-aj(iJI t fl 1 j 1 Q11 
jjjJLa ^ 1 Lojj ^j-i^lnll I ^1 ^ja-j-oil t j-oj < L^Jaa^Li ^lJ I < tlf ^jl^JllL 

| . ■! . >■>1 1 f^yA <LlLuJ&) I Cj LJ J*-l I I a*. 41 (« L t • t Ja j A 1 ■ ■*«. Lj ^ *Lp j | I ^ a ^.. . «. | ^ Ir 
Lol^Laj 1 -ii Aj^oj 1 i»j kL jAjjj al 11 <aj!L a)L Jajlj-a ^iSjJb JjjLa j' Ijlftl jjli <_iic.j f (^ ilf 
jal J_i <11 j| Li till 1 ft i.ii* 1 a p la Lojj IjJLflV I I JJh jAa (j I I jaai ^Jjb ^ fll I I 

— Jl jLa JjjlLft Lujlil ^-jLlllI — <Joa^LLI J^La ^j-o yi\ jjji <. L-jj^L ?< 1<_aI Jallj-uI 


no 





J I Lfl_iia Ij Jjj£l ^ f 4_La.^jAJ l ini <j | Jj Li£. J_j LlA f <lfl iu 4 -ILi.u.a ■"■ ' ■■ J ^ *>^j 
Jjj^J I ^ Lla_i Jj£- £-t-u (jJ I ^gj-J-.iiul I I— > > < t i 111 Q-4^ajj Jj | | < t j^J I 

Lu| J-oVI ^JflU-Lj Jj£Jj <^-j-a Ax (J^-tL jLLjl olj^-L I Lf i ll k—JfijLg-t ^ill I 4-Li^JaJL£ 

I j-A JjL a. l^j^ JjI jJj <4 U-> .^U.I l jjj L_<_u 1 ^j-Lt j j fl k a ^xj-L LS e L5 _jjI jj-a Loj_i jj*\ n21 ±u 

JjjjLS e I oL.. vsl i £* 1 ^ 3 -fl I (j£ I Jjli ij La. 4 _» I Jj^ -tlll I I JLA |_|a-o «^i LIjA ij " * I <jLt J^jjJLi ^_j-a V I 

4_j Lfl Jj * • -* Jj_aj ,J!La t^l > ^ fl"tll 1 IjjU Jjj£j Jjj £l) d * - ^ <JLa. 

I 4 J 1 >UI j*J£. IJ-la q 11 <* tj) Jj j j 4. I < Lt^-aLaJ I < JjoA- a J^aj Jja J-fi I JiLu*i 

. <A.t jat COLu^Hll 6 j-A JIa Jj I 


|kh\l I J iLaJil 4-ij^a Li I oVj LaJl I JS Cjj-J-a ij <UjXj 1 I <— fl g > -LaJ Ij Jjjj lj_il I Jj_u JiAil I 
i_uil!j 1 ilrtl I ^JLxil 4 JLl a f Ij a \ ( _j*j_l1j ^ 111 I ^jLaj jAf» I Jj)l* * i La-ij O^L-aLjjjJI 

4. » >a ft 4_iSjj_Lfl <JLa. J^-Juju 4jjjaj]Li ^jLaJI Jj Lfl 4 Q7*~~ <j| 111 J I I 

JjI<LaI (Jl a*i i 4 i ftiall d Q «jLl 1 ^ i -w*> . <JLaJI Ut\*i i n *i ^ ft 1 m a If. ^at| <i^>j aj La Ja^^Li 

JjSJj rjy_jLlil I L _yxfl-J Ljj-J Jjj^J <Jj Jfcjlll LaJaC LajI ^1a_aj « VI (3^1® jj ^AJ 6 jlljj 

Jj-a Jjjjl,ji]I Jjaj u iuia j J u>< dlL^-fl ^LJLj r<j^aJllLi ^jlill 6j-a| Ci*w*i JJaj u Jj^ iall 

v th^. t V^ifl^iI Jjli Li^^Jj-ftJ^Si) ^LjLftjAtj Jj-a <_uI jJLiVI iajjjiJI Jj-Uj «Ll2wLj 

IliJ Cm 4 >1 <j| dllj J>-a iOJiLS ^_i_c. <jj y~ \ I Ajlcj Jj Li ^LllLj Jj^ $ dlLjjb 
jUJ I Jj-aUI jjLi Jj_aj te L>iJI Jjaj Ij5 ^Jc. LlijJ 1 aa i 4 _ij I jliVI J a jj -iiJI L., 

LaLJI J^jLil Jj_o l^jj-o JllA JjV JjjLa Jj-flj Io^Laa AjjIxLVI J a I q JjajIj^II JjJ-i 
^ ^ 4j 4Jl1a 1LI lii-oLj J Ij Jaj^jjhlJ I (jca JjljJ^j ( ^o^aC ^jJUa J7 Jjaj 

JjLj <Aj^la>liVI SjSaII 6 J *Zi\ pX.Jj ^Jjjiall JjAjl^S JjC O La. IjjUjV I 6 j-A Jj I Jfl*if. I 

Jj-ak^U o? La. li> j-iil I Jjaj Ijj5 Jj I Jjj <tifl Lit L Li-a. I . dlllA ^Lij-iil I JjjSJ L <Luali I Jj_u Ijj&l I 
jj] JjjjI^aJI JjV <jjj^ll J-i-a | j 1 ^ a j V Jjjj jj^il I 6J.A jjU cJJj 'jj < I 

I ft I a *i ft j—oV I Jjj £j Jj-i-a^ ^-j-L^a^Ji Liaj_a-Lo Jjjij I j-Aj Jjj^J I ^ ^ Ij ~j ^ILa. 6 Jj-a-j—o JiaJ 

Ijj-a^j-a Jjj^JI y i^iI i A j > luAI S-AlAj 4JLa ^ flj I JJh J^Lo Lj_jjL3 JjV 4»jjI jJLiV I Jajj itilL 

£ 

<1 j2a LI Iflilo jlA. 11 4 lLlA daal dtU-A Cn^iJ — JjjLa ^Uoj 4 Jr ^A ^jll 

Jj£j pJ I j| 4 Jr jJh La jAx* O' LlU >. fl i*\ jJauAII ^ I jIa I <J Haj JJoj ciU j ^_aj t 1 <A0 JJJ Li 

4 r j -v K JllA <Jal Hill JjjSl I Jj I <LuiJLLa d a j o ^ ^ lr ji-k a p jiLfl S jj lalfl j_i£. Jj-ul^jil I 
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e^ll (_£a 1 6jjL=JLo ^j_li 1^5 *u_iLiII I Lfla^JllI <ft]~i-^.lI I 

c IA I I jll Cj I j^i-i_u-i_i <jljj 

Jjajj ^aLsJI I JL^-aU <luaJI d ^ Ij[t I ^_A lL^lill aj^jl ~v~il I ^_i_i l^il I 6j^Jl 

5 f »„?■*., 

< i ■ .. -vl I L *u L^jJ-o ^_fl ^jLUI ^J^LLaJ I jJLaJI c- 1-i.ti.iV k \j .At a j|j_Li fl i < lLo1 c N~i /> i (JJLq 
Jj La_C. | JjjC. i t*i-^. i ^jj_S Lfl ^J LjJ 1—jj i 4. \ i A Lij O L5^Lc I a ij . a 11 l^_fl Q K i ti t JA-fl ^5 I^J I 

Q1 i< lALJ I -L^jj (J-A :<LLiII <UuJ-£]l <KA aIIj Cj i i 4LjJI JjJU JjI JjV 4fl-.iA-tJI 

S^jJa^liV I J UJLI ^ JaLlxuo l. 
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J •/■» » h 


AjLiaJlj CjUuaL^ll 


a 11 4 i i.u'iIL 1 4, i.al.J»JIj 4 nal 1 4-aLLjJI _$J JjC. ji » * La .-.I i. Al ijll Jjua 

* # SS :* 

46 JLLx-o j-ijlII jj-ajJ I j CiLoIalL p^-Lo-o I a Lu_^_C lllx. <J!Lgj L$J l*y» a ^jr. 

Lo [ < ^6 jj-JLjjJ Ij j uJ I^ Jj_**u V i Ij (J-t i ^ a Q , fl j5> aj V I <JlU Ij 4 6 JAJlI I CjLL ajJ Ij 

LAjj ^^ a 4 .T. A illj . 4 <rj . (j lal ua)VI j 4 fl \II a I . I u A oLuaLLfl J ti II 4i ...’il l i 

^LlauJ (J-a l^J I ^jjJJ JaLLUll <jlaj V CjI j iALjJI JjC .1 _!■* > j--o I (£ Ij < L^juuAj < at i iU 11 4Jl1 

ss 

jjLi j^-UJI <i-o j-Lo V UbjjjJj * ^ ^ ^fl t fl-kl1 (jZiLo^ <i Aa ^j i.Al.VlI <a i-iiaJ I 

S fi 

<Cj 1 jllqL ji L ^ Q *j « Q tI jxJ Latl) 4. aLU11 4 a > a -v 11 >, .flic. j_5 (j v i flij-iflJ I 4 ^p 1 aLl! I I 

pIj-^I jl jl 0 1 a iAfl VI 11 4_i I j ^JLaJI JjLj 6 ^-a olj JLS Jjx| jjl j^jlj 

Ij m -Jl JljjVL 4j»lJ 4fl \ fl"J I 6 jJ_i -0 JoJUjJ (_£.ill (^jLaJI iuill 4 I..,. ’.II .J .oLiLjll ^ya 

jjJc. 6 ^ I A -v ~... I 4 L tJij L^_j| ^Jc. Cj Lu^Li^il 4jjiaj jjaIlS Ij j_iiJ I plj j^. jJl 

CiLiJuaLjjJI tj - 0 JLi-alJI jjI <J 6 jLftj-o jj-u jJLfl 4<dJ5 4_li 

. 4 _i_LLfij iJj -4 Lajji (J <(j^^J I 4 n . lm <Ai/n 111 t ^ j] I Q Llfl.11 


6 a tip 

Jliialj << !■*>JLi^ 11 Ijj^ (_juLjJI ^JaXAj Jj i 1 <QJj5 jLjJI Jjfcl jj) jj clLl iiLliV 
ijjjLoI^ <jj iUV I <A*iju0 II ^j^.V I Pythagoras ^j [ jc. liu-a oLijiaj jjjj-ujjj ^j_JI 

iJj-oJ < i II CjjI^ & JJ^VI 4-fij-u^Lflil 4. 1 i i i J L j)^Jj ftln tl Ij ^j^L^L^ll j Xo~lll ^Jc 4 _i_ujJj 

Jj *k "i ««Ij Jj J ^ xLl Ij JJ-sJI ^_aIjX.| J-il <^_ 4 ^LSjlJI ^ujJ^II ^i^l jA Lo 

J-A JJJlII i^ Jjj cUl iA j UJUIJ ^LijVI 6 j-A ^_lc » I ^LoL^ LLLc IjLJLj I j^jl ^ a j X Q~ 
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I^i^c. ^ ^ L a 11 <Lujjix j^LL I 0-^-® L-i-J I f Lc. ^ A1 J c jjl^- ^ 1 ,j I 

L* A <^L5jVI oLfoLc i/^a Jjij^JI ^ LU_I> ^jU ^ 11 Tii fi l jj 1A (^jj-illj i ^j-i-ujjr. L.i-fl.1 L 

J"' a <4_La IAI I ^ Lflj^Ll LA. ^jJ LA :^La t ^ A a Lc. Lai J(A i~i I^ ^ Lflj I a Jjc. 1^3U-uq 

<ua ^ Inc. I ^! jA-Aj *\ =V+X+ \ l ^ l) L$J 5_j^AX I p VI ^»A ^ t*i % \ ^jJ lj ■ X < A < "V 

Loti j\ Iji—JLi La A t <JajAJ> I ^.lAjVI IjV 1 % a n. a j 1 1 ir. L Lj_ujJLo a <^ i\r. I ^jJI N • ^jj^ii 
^Jajj I j >~CI 1 1 A i |j < * I *j ^ I jAjbj \ *\ t ^ 4ju^a La Lij (j ( \ • t "V i T^ jJj-a Lu}L 

<ji aj3 iJiLo 10 1 jjj_*j Llfl LA ^ Jj/1 L$J ■\-%~i La <-J J Lil] (j <U I J_*_U Ij^aj ( 1 j £-J_^l I 

Laflj < LlLLu 1 LA < j_lLc. I jjLfl <(^ *) ^xijU ^^lll I (JjJLqAJ I La I t Ixj ja <JA A i la jl 4jUj_a 

«, * * 

,LJ^L^A^yI oVLl^VI ^_a <j ^mil ^jlA LA LujJLo 

j_> jJI j^jjJ ojj xLit ^ALilAI ^Lt oj—A^,I ^hL—fljVI 5^i Cj—^ 41 \jj** L at I 6j.ii» 11 
^Jri-LJji, I C»La_JuJI 0 ^ LjU » " 01 Of-^- iS* 

laIAIj jl iJ-»-o l < _j!L J Lil I J \\. ii ^jlr. ^JLAjVlj <j_^VIj I 4 A 0 JA i ^Aj 5j jj-c cj Li^Lc. ^"1 
^jjJlI ^j^Vl (ratio-nal) "rational" <c_u^L5_c ij^Lull [Vi a JAj :T < a-iAa 

<JAJI ^LijVf ^j-o L^Aa*uj^ QjAjjt^c-L_ iaJI dLLti ^All JjL^JI ^_>- 1 a>JI 

L-$i1 ^L-SjVl aAa Oju j OVI fj ji ^ A L^JI 0 ^ 0i? (^/^) jl (^/^) 

^ * uj-lll j J_=J I Jj| p (j a I »t. 1 A I ^_a <_j_o LA jjLj—JI ^ jJ La Lj 4_^jj_o ^jAj ^JLfl / Lj_i_uA 

* 

JA Jjja IjuJ-O J_I A > S I Aa j_jAju IJ La . (J-ajA-a ^x5j ^ja < \ < «i iA <Ac ia*t 11 ^jA-oj V (X ^ 

e ft 

Ijjb <X J J-=W AiJ^£- i*ii s Ifl Jo QjA 1 1 <i-fl l^- 1 -^Q <La ^ L^a 

. » * 

Caj <jAL I 0 • • /V * V JjL*_i lq$ Q jjA I - u^iAlij r^J-l I 0 /V LijJLi J jlsu I 

* » * p 

ft i ii \ Lj I j 1 1 A ^ LLl I j I In 111 il I LA La LI j^uiAJ I I J_A j-ALJ I 0A ft < La £-i l^jJ I 

, <-ijiuiA joe, ^ ft 1 »" cJ I j V 0 >i&J I I j_A Ah 0 JI Jc. I . J nail L 


(^)-JJ LliLkj lji n . i~rL. mlj .lillill (^JJ-kil ^4_a(iaj I. IAj I Ai>Ai jj_c Llj_iJ I 
6 1ft LA j I l^c Jj I LaA . LAj L J I a Lj I <1>SjJ I ^ I i ii*% VI <- A l^j J^Ajl I 6 J-TWJ a Cj LjjA 

^Lti.ijji. I 0 -0 Lj_j_ojL^J I <S>LJI 61 XAJ r 1 ^ flji ^ \ ^ JJJkjl j-iL-Ci 1^ a L fl il ^6 JjJJUa^ 

<jJ I ~\ *i a 1 fl iJAi^o ^La" LiLlI I < lAlftl I p VI jj I t _j-L J-lA*LjJ I Cj*^-> ATi Cj ljLa^kjJ Ij 
La j->I 4ASj^lliiJI jlAaVI aj_Aj . LLlII pl^^VI ^i* 6jfr a.i.u 1 La ^jJj j I J^XU 

l^j jj ‘ O^jLaAi ‘Gj^U^a i^ijll ^JJ*JI ^ jjaUI ^ I jA)-* LJ J^j| ^ jJlj 


114 



LlAjIj pUIj *jLi)lj j-^LaJI ^^ic. 4 jJJ_^ 1I - U~i J_=^ 

,<_ij(jl1i <u..iji ^ 3U111 gnu ^jjiJ i 1*11 ^Lo£.i j >'» 

u I jlj j 1 i-ul I *Lfl j=*Jua j | 4 _lj jC. j <-i_> I Xi pjoJ I LJ j J_u <jujjx. la iaJ Ij <jj jJa^Lfl V I pJall I 
(j^aljax jT jLJ CjVjL^-o j a < A 11 oUqjln^k a Jjj-JI ji£j jA.V Ij jaaJ I (jaa j-fiia I 1 11 ja% -l.u 

Lfj I £-a-ea IjJ I ij-AJ • ft ji LJ I <_u lij_J I LjJJjlI I Jja I ^ic. <Lj J j-o J-fl I j I Ljjj j I <jj J 

pLull I jfJ ji 

* 

1 Ayi j Li j] Li ^j5j jail I pj LJ I £_£ ja (jloj 4jV (jiJj < <a ,JjjjflJ Ij 4 o > j ,^"l <jjA LLkJ I <o_lL Li 
. pLJ I ji/^f -v cutiL <j jJbjj I 6jiiJI 6jJbj . iilG-oj < juiL LqLj Cili>LI 


aJjJLj ^jflj L^a_a_a*I <ala I v ft *^aj — Jlil! Jj } j m (j-L — KOpIer jioi 

UL>ftJ Ij .4 a j -v~ x_.ll, I plijSU ^ fl j>-*- v ‘* (jj-j-*— ^ jo ^jJl Lj jJ^o-ju IjSlIo (j Li ^uia. Ll I ^UallJ 

^ lr o fli| L^Jl VJ 4-i-flj. j^I I LaJLoII jo CuaLj L^j| jJj pla ^LjIL <Laj iu*>I I <AjJ__=J 1 

. «L A Lj ‘^jLl I ft lira ^jI^Lac jjil I pLial jL» ^ ijftll (^ilijall ^joIjifiVI 

a t 

O Li Lij jo jil Ij p L>) I jo }li ■ “ ■ a J ~ Ij L JdjJ I p IVi 11 CjjjLj I if^ll j* 

dl jaJ. I cjjJJ LftjjXa J *! a i — Jj >jaJ I — pij Li p. j J ft l I ^jjVl jj-JuJI A j jJft 

(jujla.fi v^ijill Ijjftjc. < ilflll pLua^SU LLfijI (jj-iiaLal Ij jjajj^iV I Laojj •JbVl 

( t • ) p^jU 'ft * Luj I (jJ I Jj ^ -J I Jj • (^ * ) La j a ftl Ij ( N 0 J pijl la SjJbjl I 

<1 Jja pJ pij J-Aj # (*^^^) -La-»j-o jLLaajuJI jVj (juJjaJ.1 » ■ I "i 11 ^fl SjL Jjiaj ^ jl I 

Cljln jUuj dlLjjj (juaajJI JOX. Li OIjl I J^.1 (J t ift^i 4^11 Jj2k. | I^jli Li Jjftlj <-a-lcLfl 
pLLull (j-® Ljj juj_fill w« LuiJ I (jl < ia iljll < a i i ^kllj . till j \ J L u ) $ ft 11 Li 

<-iaad)l wialjJaJI jAxi ^ij << mt J uj tail I pLtaa jl ft I j 1 a ^fl p Ij_iuj 1 ft j a f ^j i nil I ^ J JjJ I 
(jilftll k-jLill Jj-^ <ajjx. < a <jjjIjJ 111—i.tuI d ft ft WftVLiiJlj 4 j | (JILa ftj^dLI 

. ^ LolV I j-a 4 LJfl <lfl Lfllj i r>fiJ 


^ytii'ij i Jaxd^jJI ^jLxi i _^ojljj jj-f-JI jL^-l qlc Ij <aLj <a ^Cu^LLiJI jl) aVLl^JI 

^Vl I (jlaj I " 1 uJ -4 (jl*! I 11 a LAjjOj v_j_>a-ia < u^ jdiJIj Uij^o I j j. ■ «ifl "i ^alll 

^jliJI jJjj jJ&al >i rtft*i 


//5 



La. 


. jl ^ y i Ii iIha j \ L i"i 11 I J-ft 6 Ljj 


»- >^ l I j^J 


6 j-A ^Ji-a Qjau j-ulj -k iml I p_i_l*ill j-° Q jjuJjLLI tjLl^JL <iLxlLl L» J J_a_I I Cj L_u I j-J I 
Lo 4-JLJI Lulijl 6±iiC. oLflLflj 4 -aj jJj . ^Jai-ujll I t ya j_aLLo ^*i~k ^j 6 jjl=J I 

^Lijl SjJtl I p ifl i.Aj ,J^La t ja ^4 a i iU) I jj-fl la) I ajJLl I v. 6 j a~> i .i a cJ I j 

^jiiJ) C Iril I j| j auuJJ ^jLaJI jj-LJJj-l I ^jjft jU> > P Ijal ill LlAj < A.n-w a 4 11 A (_J * "■ | jl 1 ^ LUU 

jlj-fll *JliA <4 *i a \ tU i cllSLillI I ^jjJlII LlLLc. ^^4 j^ILa t^JLaJI y* Sj_i-Lc ^^Lol 

.(NV) j I (V) (JiLa <M»fl lijLi Ja_i_ ja la-k Ij Inal I I Jiqj^a l 

j5 

.4 I u-Lfll Ij x .1 ■ ■■ -vlI -ajixl 4 il a all Jj-noV I ^Jc, LlAj aC. CjWoJI 6 j-A ^-Li-Aj 

~wJ I Cj I J 9 la j I Laulj 4 a-ij A i I jLj—JI 4 i ajjJ II CjL j-kill p L-j j I <*_flj_aj jj-=*jj 

6 J A <jaj LajJ Ij p 1 <7i »V I Cj Lfl 11 !■>*> 4-aJ a~ < «*l I [jl I iwiljAA £_o (_£j-». 4 j I 4j Lfl ajjj 

^ l«~ iAiJU jkJLaJI ^j£. 4 I a K" t1 jl^fl^l <ja ^Uaj p Lii 4J J-j-fl 4-la im >11 4-i_=kj]ja£i] I Cj L I J_J I 
Oj-^Ja I SjiftJI ^j-Aj ^ lr>r.V I <jH,l\flll j-A 4 -i- u fl’i e-»jll ^1 I—iAj|j ^LSjVI Aj-flj 4 
"The ancient of days" "^LVl ^U" William Blake J^L ^LlL^I j^J\ < > AJai ^ p>U^» 

# _ j 

. J I ^uaA i ^j-Aj p La-i-uJ 1 p 1 i If L&A Ij i_jjJ I <LlA jJ-uj 

* jl 4 j I j I a ~> 111 Ij 4 j I j L ^k. -a jjG 6jJ i r jj-a j 1 n r j I Q-»j U I LlJ j-^-laj 

jJjIaj 4_jI a ,4_iic.li j.^ialI I j_A SJj^.ji.1 oLuSHll jIL^Lj — 4 JV I jl “ I 

Lf _L aI x a i j. 1 Aj Lf i_^Luj_^ ^j-ajU p^^. d»jL_l£,Lj jkli J-a-J ^ NV ^j-UI 

P ^ S' 

I iti A J-a I i ^kjljA^j LJrk~i «Laj ClAjII IJ-A >liL~k t LoLqj 4 Lh "ka 4_L»jJa_j Laj|j a 

j»J J1 " a*\j < l^_» ya V JjjV I J^LlLa.V I 6 J-C. 1 « <j a l l 4 jjj^-j (Jj LmjJJ J 1 ^ J IJ-C.| 

— ^ Jjaa 11 ^ LfljjV I £-a 6jiJu t la 1^ miLiA 4 Ij ^ ... I < K itia 4_i| ^j^jJlII Jajln^k Jj J*k > 1 .T 11 

jjjli Lilia 4 jV v.al>'\i jaV I iJjJall iajJa^J La-Ut Lo I <j^Vl Jaa. JJ-fl ^ ilnfll 1 ^^k’lll 

l_yy -UuU^j LlA L_i) I Lfl pLqjjjJI J_i£. 4-L5jJI ^1 i-u y*J I Jjajj ULlaj L-Ajj -k a ,Jj- 2 k 

Alj ( 4AJJ8J Cj Li-Iijal 6jjj-tAl L ^ l“*k » ^ »JlaV I jjj_aJ j£. 6 Laa I j4-i.ul Ij Liil J 

* * ^ _ _ 

4_i It CjLtLu ^JAiA -il Lj5 La_fi IJ J L-k. > VI I j_A 4 jjjo 1I 4a j Lall I j 4.1 ml mJ I CjLfll^Jll Cil^a 
CjJ_aj Cxfljll JaLi^JI 4-ila-f. ^ J 1 j-l^jj j I La^ ij_a— ill L^JI a a Hi *i V 4JajJI 

4 ilc. j.u-i.uj-1 jjij Li 4 a^ O^jll JjVI ^.J-aJLi-ul Oi ^k jjj-uj j-i 1 J La. JLo£.| ijA ^jJaaJ I (^ n ii^’i 


^jaj) Jj JjjJ I 6 J-a j I 4 a I . ?■ XI 6 j^ ft 11 LA i| jl a~i m Ij jil i.ii'vV I Jqj 4< ii jJ- 1 1-^ (jC. 4ajjJa_i 
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jS.lj Cj-oL 2 — < ui ft \ i (J^JU L a S — <flift% ^Jbj 4 _rw_=wjG ^ J-Q ^ \m lj I ^J-C. jl*x n 

, <i A 1 1 CjLSj £—a (jjJ^ ^JA. IJ £^-ojJJ 1 \nn L 1^ 6 IS *tii I ^kjLj CufjJJ <* ■■ uSil 

LSj^jiil ^ AjjJ (5 jJI (£jSjll U>*Li^ Lr ^- <jLaj ^ (JJJfJ Lai 

<-i-o LaJ I <*i a i iUj <j I j Qi "k Jjx j^-i-oLi^l Ij ^ A-aA-sJ lj ^jllnl I I : Jj LaJ I I J_i_L L dll j ^j£. 

(jlSlIj ^jLo^ll IjSLAj ^ ^ <m£. e 'i m f-*-“ (£ I £-* <3}Lc <j| Jjjj Lj L - aL o 

JxOll ^)-o 6jli . <-Aj Li-O <5j_i 1 a j 1 ulSfl Ijiilj ^ fl »j > Q M 1 Q1 ajlu Jj-6 U^j| 

^luL I (j Cj U - fl JuJ I < > « A Ljj I ^Jl dlt I Jij: 6JC.L5 ^_fl 

J 

«Gl LS i j ft*i «ill I jjJLllI SjSLfl J-A ^Ualll Id-flJ ^^j-uLujVI J-olSlJlj J. Al a"H ^Li-u V 

cm IS r <_»jLll * I . ..^ VI ^1*5 1$jl& ^jlll < S mIS il 1 LuiLuul dllj J* n. 

u i a a 14i 11 ^UaaJI jmC. i_iSIjSJI <Sj-a* jjj J * a ij ISj-i lSjl I 6 j-5j L^Lom ^fiS I 

Ciflfl ■% Sjjunl I 6 J-Aj . <lil I J n an La <j Jj I J-aJLj L_iU. l 1 e l^zwV I ^jflj^uij-a cJiiliul 

6jj Jjoj > % \A ^j^_il I Ci Lj ~v I Peirre laplacs ^^LV ^ * * * J Lx. 1 jol I j^ Joj 

# # 

KnK 14J 4. I i til IS 1 j ISu > JaJ U J * u Lfl ^_iX.J ^jjS IjaAiC CM IS ^1 LaS < jj £l I 

*> f 3 i 

.(icLJI) <IjJU J LuLq Q_L-al jvj ,-,4 11 lniil’ij n (jli <__»_yjl ,jl (_gl <liLl 


•i * " «. 

dlld-i jjjJuJj i<JS |JLjlU Lu^Joj CujJ < Li_a^Jj *S*i 6 jjJ — LoJ I Ljj^-oC LljjJ 

j-i_Cj c 1 a U II I_0_| jSfti <_5-i^iaJI jj-Sj Jj-^m >w> > 1 iM ^All Jjj I I ftSII d In ^J| 

La| *<A*iAj ^ I j^>_a Zj 1 <-J llLo i Cj Llo^I^ jSoI I CmIS L_uJ I ^JLkJI i^JLxll ^jC. pLoLlII 
jjl (_£ I i <j^ j3j i \ nS < iLfc <ualuil (ft.LrtJ LfjS < » it In II ^Jnij I pLaixll ^jAjLj J Afl jjV I 

(jjSJ I ^jSj 4 uSl 1 jjjSJI 6 jSfl ol^fc. tJjLA <_Ujoj < i itiV I ^JLtVl ^JLJLj-uj-a 

<JLajJoJ 1 ^j-uL^-S Ajk*\ 11 6 J^J Lixlaj I|J-jLa j jj \ \ S jAlj CuLjlu < 1 1 a r. SjLl£. <JS 

CiLajiaJJ ^Jb ^JUiJ 5 ^_&L 1 qJ I £jUjJI i ijjj_u_aSJl ^-aL^j jL L^ibjju ^jS-oj 

CjLojLlU ^-A jjljSII Jj-loV <-M-uLuVl JajjjJuJ I I n‘m i Output CiL^^Lil d Al I 

."Input cj^J.1" 4 JS.IJI 

jp jHo-1 Jlnll jJajJI AjulII jJj-u-aSll CjjJtJI ^^ail ^ I I ^j^ ll 

i jja «_ ,jil Li (_£«il[j ^Charles Babbage jr L»L ^JjLuiu i y £ -^ <jIjJu ^-i-aJLi 
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Totnes jl j <jj_uj l oj.s—=»Ai I J-^j-1 L_J Jjl—^ \ ^1—c. J>-lJ 

# « 

d w.a> «k_iLt 11 ^U I jJj < i^ a i&ULaj \£*\SAL La^ju* ^ULla ^LL j>L^j < Devonshire LJuj^iljj 
< \ A \ • ^lc £jjJ-cl^ <JL«L^J *_JUq£ J I I<jJj ^Jj J J-Ti. > ^l] ! I JjjO Cj i l».^L J I 


j\S ^jJ<4_J1 < L oj tlL 6 IJj Ctfuirf*aj ^jJI 


«Lcjj—1-ui, i_j(jJLflVI Jj-a aijj 


jjX.j a-L^jV I ^_i-«aL^jl ^jx’l] I ( JJLuuJ^ 4 -l^JjjjLj 4 v u m" Jj^.a t LI ^I -L.LA.* l Jlaa 


I j_a ! j_A <J-l1a*2JI ^fk~\ y a ^_lc John Herschel j^-a. 6 j a r. Jj.i -^j 

L »u»jl )jl ^v.\J 1 v ^Ti"i*\I ^ j]l) William Herschel J^ijjjb ^LJjj j-cxLIj < Jj> j^lalI j ^ *t<l 
<Li-u j> $ I lj ^ I * 1L Cs~*j 1 ^ * JfAjj ^ JjK“JI jjl^j <( WAN jklt ^ "SjL-uJI ^SIjSJI ^LJ' 

Jjl^ ^jll t £ Jjj-caliLi ^ILjJI ^-L-aLjJI ^ j^AllI 4-a J jLa ^Jc *L5 jJ ^jJb ^JJalj r j_ii I 

^LJI £_a ^ a *i ^11 ^ J La^oj J, I J a>j <4 4. \. r 1 fn^l I SjjJjJJ (] ~ ■ “ I CiULajt 

. J/-J J lj (jJi^ilo La Ajl > ic Li 4 ft ijLi^aj ^LL jjJj ^-JI ^J^Lal^J I 11 u 11 


4_uoLaJI ‘UjLl-uj ^Jc SL-aJI IJ a 1 * a <j.ill ^jA j fl*i »nlj ^, \j * a i ^ ^LL tJjj Jjl J a i 

p 

(Bonaparte cj jj Ljjj <jjl_c ^Jc. <ajaAJ Lqjj) ^JxIL c_> 1 ^r.VI 1 ^& \ * 4*aj 

* 

* _< '^7~ Loj X a I Jj i-'kl I cJJj «*L> ULUL ^-alf. ^jLLa O tA^Lc, 6.1c p 1-t.u-i I |^-ic 

JlLaj lj < I Lo 6 Laj-u La e L_tuV ^ajiah Jj>aj jJ-fljJ Lo^ < 4i m L*J I OW I 

ljW) ^-Jru a-u" <j^aj ‘U^Jjfl <■ i*\ ij la d> I £ LlLi j ^jlSkj i ^a-aJ I Cj ll A La J^a Lcjj 

jj I VI fciUt Ci^ Ll IJ a i n n L^, Jj^AJ ^ L L I J y \I j_a ^j ill \\I l In^l I 

J-=k- Ij <_»LLxj 1 La^11 Ijjfc jj l £[j . Ijijl Jjj-al] I jJLal^l ^Jj njjj a^i) I Qfl fljl I <-oj^aJ I 

ILjL yjjjA.il I ^CJ *t ia*[ ^jAc k_S^JL_J I V I Loj^ *\ 11 ^J«.ti ft ^A 6 ^£UI ^ jl ail I ^jjq 

( \ AV * jla ^J5V I ^jJc 1^ il'v 1 1 ^A ^LJa j aVI ^jLi ^jL.|j|jj I ^Ll^j La_ui J_aVI 

■r> jL - «-A I <JT LL p. \ a i /~>i 1 a.«< I ^lc _> *j -“II ^_fl | JJU o 11 <\ i *\ La Ojj 1^1j Cua-l £ jl 

^j-a I ( Jj-Su I ^ L L jj I Jliia. Laj . Lfl-J l^-fcli ^J| 4-i^ilaJV I <Laj^aJ I 

^j i O Jaj Lb | ^ I ^Jj i LL I Jj-a < fth a ^ j La_i 6 JjC a L_t <Jj l ^ a ^ic <_i^ LaJ I I^_o I 

l 

<li^La Jj-a JjuI 11 e Lli jl <L^a jLijcl ^^Jc .\ ajA i tilJj <L, ^k*t 1 

^i<n I (_^jJI ^9-Aj La J^C jjJo_i-aj <_al_C ^^aljX.1 jj jju^ ^j>Al dLt I 

, < ii.iiLuV I d~ ,,, ,_y\ Aj <alU-li jA Qj J *vl I ' v f\*\ 11 4 ijbu JL JjI^JI jj ^ nail L JjV I v 
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aj L_a J^a Ij, i ~i\ 4 J I V | J J- ^ .H 6 j_uLaj <U Cui «La vfl ^ -k\l I I JlA ^.If. £ LL JlLa 

J 1 A i ll o’ 0-° ^ ‘^sy j j-^ <!>• jL-^^ 

f(^LLo o Ij Until <£.^juJI cJjljr, Jj-q — L$y^ ^ bj- 1 ^ pL^uI Lh^ — oLtljlkl 
«(cjt iiC J-a «Lft jl i La “LlC £_fl_l_jJ j llnftl I La I ^xajj I | ^ t*i J>J I Ijij j^jjJtll ^ Li i j 4 j Li_ft 
4 j La LaaJfc I Oft^Joj Lai < Jj Li, I 1 6 JjJujI I OI j Lil I i Cj^UJs I ^JJjjil I <LijCj 

o 1 lift all A .x v lift 6 J n* i > Jjl ^Jc. I j}Lc. .Ullkl Ij < < LuJiJlj * JI ■ ~ aV Ij <<LmI _* ■ •■! I ^Jl 

<Li_fl >» ft jjj u 11 £* j_^aj <j| 4-J] 1 i ^jjiJI Jl Sji-fl <djL5 \ i aiH 

. ^ j-u-u Lai 6 -U-^h. <jjj £-a LjJ I jjJ 4 >j.‘LI | |^S 


^ 1 4jjfi Vj l ^ lia Ia ^Jc. k_fljJU jrLL 4 -lAj~a (jLfl 6jlj-Ia| <j I j-C. Jja ^CjJI ^Jej 

fi 

jjJcj .(La Lojj Jjj^p <il^ Jjti ^LJI J-Aj) J7 Jjj^ali <La_aL^j Lucasian l2j] ^^juujil <L>I -LTi I 
plj^.1 La^jLaj LJ 1^1 1 ii I -_fj a * Adelaide j^LjI ^JI <j La I i j- a jLlil j^L& jaa ^cjjGJI J u i.u 
j 3> ft] I La t j-a J»oli £*Jj-oj p Ljul Jjtl J-iLfl — JjJot aJjjJLj — illtj Jjuj 4‘. & 111 

jjl ( j5fc.a.i L^S OLilly Irtfl Q LL <JLj-oj ^ jJ I (^.LucaV I a t^il II 1 ft i In I ^.ft^> a a diij 

J^Ll jj-lIj LL I jJ I C*j ^ \ \ ^ Lc. ^Jflj . L^-jla IJ l^a ,_j La^ ^La_fl p L^y I < ilaa > ^ 

OjLuujj-a 61—sj ^Fsrsday ^IjljLi j^L i a ^ caSjLLj <-ajl«^IL L^iSJj ^LL 

<jJjj_iJl ^jljiall ^nJL .1 jt-a <^111 <J^L^ 4_aj^A. <_A^JUqj O i.uLi.1 6 JJ& p i 1 n>| jJjj #MOZSrt 

, La Laj <Lan 1 u-oaJ I ^j-i-L N A V N ^ [c. J 7 L L 6 Lflj Jxa <j I ^_L I t <jj jll I 


jjt (j;j > 1 j JLL J^LL ^j-a V| Sja \^X . a infill .'Ijn.n 

John Von Neu- jjLojaj Cxy^ ^ a xjj ^ ^ Alan Turing LjVI ^cjj 

jjJjj iuJ_^JI ^1 qau i "v II A i flln i 11 fjit ajiV I ^</nj ^jfi i<n fttl [ a j.l ^L^ iHiann 

JaX {£ I JjjJLaJ ^Jc SjjLi <li^La jjJV I v_iJuwLaJI Sjifl CuLS La fri LaX. I ^j-a JqaaijJ I 

^ ui <=^1 ^ t»A>^ i^' v“*- 3 ‘ C-^“ *^1 <- • » •» ■ j j.,— s>Ijj 

<JoL3hV La 1^ ifl qjl^jI ^piJI 4-ll^S.a David Hilbert oj-jlLi-a j_i_fllj »tJI ^^-Al »^11 ^ Cy^- 
6JLA ^Jjs^j ^jjj (LiA^j <lJLlLI ^~ ^1 L&J-^j ( ^Jb i<iiiAJLo Lu-oLj <J( mo XV ^J&l ^ L 

4 v .A I tjl I oLjialJI oUy 6 jL^j I ^Ix, p vlllxA Ijl LaC. Jj L_aL I 

p e 

La^ Ijj I 4 i. A a jj ipl h AL^U ^ io> 11 ^jilil J(] iTi jj| l^j J-a O^iLi cJ^ 

p 

^L^j^LJi ftp > jL~r» Jj I rn 0 ^Jbj oLua LJ I <j j 1 A.T 1 ^ jJI dLauLajJI Jit I JjJ^Jj ^jli jJ 
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<L)L^>Uj . j 1 L L$ i-ijjS LjL i_u Ij ^I Ai I L 4 _jaL iJ I «. ^U\I I cj 1 «A a LlJ I <. fllVkftj 

Aj)A*k rt A Ac. ^A ^fr^k ill i ^-a LLij pI^aI .^Jc. jjIjJI i 1 LjJ I Qj il i A ^A~%-j iJi 11 6A_fi ^Jc. 

,~i_i I lj_A A ~^V I V . 4-3-1 lj J [ 4_5 J i ±S1 4 Li J 6jL_lC ^| O-J LSI I J I Lo-C Q l^.lri-k.1 I ^yQ 

. i y* I I A-&J <U£ 6c Liu I A-*v. I L^ VI ta I ^_ 2 k V I I A A j x J*La-i L*\ a I *Li aJ 

j^uArJI i A A (Jj-c jjlu £A~-y..n ^ I Jji 4_ul^ol ^ikxxuJ c_^L I Jj Lfl ( ^gyz*. I <_i_2kLi y*J 

L+^y<y^,l+± aj ^Luj <J2j t > I a C . yQ ^ C.'\ Jj-’k i ft ^ x J j ^LljL ^-iA T 3 L J I 

<_j | yiJb La-ZkJJ <Ll*_S I^J I < \ ~k LJ I ^jq . 6 A i~k ^ if- j | 6 j^-o a5 I L^_a_i I ^cAL-J I 
J*S ill i e I j_=wV I I A-A £_i Laj ^1 <jj^Lail Jj^Lftj Lo£ <L i a i j-oV I I A.A ^Ja-o ^jV «j-ftVL <La 
, <J LJ I <j-lr: LL LftjJa <Lfl_»lj jl <5 A La <-k. i~i\l I <_i L^_J I ^jfl • ■- L“> 1 L La Laj I 


„ _ i* « t 

<Li_»J \ 4 n ii *JL <J-olUL 1 iK..7j LoL1=u CjL-fa<sLjJ I or-k liSS | 6jJalJ I 6A-A (J^La. ^ya 
‘Cj 2>. Lk (jjJj LajIa.c.1 j^jLlai CjL 5^-C_J 6 J J Tkxi A-C. I ^-A-l i 6 ilaj jjh °j u^ -1 L A l L p i ^ i 

LjaIc. :aU j Lai aj .^^.jUJI |JL*JI £_* L5^Lc. L$J ; jV 

*1 -k all I ^ lf~ |) J^ ■ -^ ~^ II , I f Ij^al I ^Jjd 4 L I . \ Ar ^ ft t >1 ■ ~ r **l a T 1 = *\ “A X 0 1_J I •■■‘^ <Li_Lui_l 

X jl 0 ^y*j\ I ^ ft La^» lJL 5 ^ I < ~k i~i\lI 6 AJh (Jj "V 11 *Jj < V i 

^ If- ^LaaJ) u-flj < <> Q AhIjUL tllt-u A*tl I Ia^j ^ L ^ Qj * "I I ^-jJoILcuj L-oJ Lo <4. Q i ^ -»>l I 

1 11 ^fcl I J-U3JJ (_^aJI L>^ Sj-li-OA <lm Lrk <J j ^ tLl JUJj J-^l^ll <‘L^JlAxaJ I <_lL=wVI 

. c La fc <5_i^iaj <lo^ Li I c V 1 I ^ * LlL^. | L I 


oLS^Lc. cLiiijl ^ji\ tjJJj fj ija.I* i^ 1 %\11 <-»!aj ^a i 11 xju ~?»JI JLaJoVI ^1*"< 

. Cj lj|_^iJ I I £-jLaV ^ 15jV I iaj^lL p AiJ I <J!Lq i^-iLvskl I ^5 I^J I ^ya 6 LttTil I p LuAiV 1^ ^ I 

I <Aj aJ A j ^k ft JljJu l_j i 4 u ,~kl I p I j—3k L (J LiiaV I ,_j-o J i ~i ^ A. » _ JU i-l Lb AJCj Cj 1^ *i i.*i 

^^=v| £ jLftJ > Ljft'i.fl <LlaLj ^jJjajjAJ ^Jj-Jl^j .6 J A-^ft ^ Lj [ ^LaJ y ( X 1 ft 1 ~l 1111 

L^a IA ^A i_jj * a) I < tlftf 1. x*u o j I lJj-o I (Jli-ft Cj LlLo-Cj ^ IA tfl I 1) ^ LSjV I ^j-o 

lU A £-oj < I^J I LaJ I 4j8^JL-o p i i jlIi | ^jo 1 ]->~i i V j I i/~i1^—i-i V L^J-J ^ ni 
qIx^xo^_ ft I j » ■ ~ > 1 (SaaaII j^-o_pl) ^.LijVI ujaAj * I ' o H Ll lL" xjj. a a i ft LI I jJ-Lj 


^j| ^j. lL^. -j i gj_j_3lJI > .,gjl L^_i ia aI I j,i jj_uj «a J "k. i V l I uj] j L Self reference 

jil 1^ . 1 j LiaJi ,_£^k-j I < > i^-i LI 6 j liV I 5 I Ljj I j ^ l5jV I 
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Ij&Aj ^ U l tl^ 3^ iS\ 6 Jj^e u 1 3j J M^ 1 -* ot j l nrj 

p^_i-L V O-JLSI ^J U£ jJ -lj OI Jjj <4. » 1 "^ * t i 1 1 3- 1 I 111 L I 3 J tfi ^y ^ I O Lu oL J I Q~^ i*<ra | 

. 4^>K iTil I __i CJjt ^oJ I ^>iajJ I 4^ -XJ ^_Aj jj-a^J I 


\ *\V \ ^Lc. 6 JjJ-lai < < A 4. u ALj^I I iu^K i7i) I qaJj JAa 4 >j A I L1 1 l^I JjLu ^y ^.r.^1 I ^ ir^j 

(Kurt Goldel Jjj-a*. ojui ^jiUlLIj ^ALjJI 1 j Jc. C>*Ji lt*"^ <-a-j_ulill 4j^L_ill J}LA. ^y 
<LijLu<a l$J»u v i \-w*H <\^aj p I j_^.| ^l < i ( A LjJ I J-o_aJI ji o I j LiV I V <jU SJjLaJIj 

^_Lc CuJJjj Loj! ^ l^jl <■— i jl 4 AjL_J I L ao ijaJ I ^y LaIi^U 4j^J®-* ^J ^-A <4j jl^ j| 
<1 >\K A j ^J_jlj ^__lAL^JI y aJJ Ij-Aj (JjaJLua a j_A La 4 _iAL^JI ^_fl I J_lLI & > ^ ,y J -=^y 4j I 
(^jLuVI <j| {y 4^1fc jJjj LL 6j-u^ ‘La-U-o 4 j(ZLoj (j-aVI j\ t <*•% 

iAjaj .In i -fcl I O Luai i jll I jjja 4a,.. L’i~ . a 4-Cj a ^.a J^LA QA~\ i*i I J 4 j jiaj 

iJjAj ^ I Aj i^fc t I 6jLt_*JI £jl t^UA (jllll ^jj-ojlI Ij^J LoJfl a L-AjLlLc. L 4_u I jJ I 4131 jlI 
<jjl ^(] q <LjL£ colS Ijlj (<jjli <_5jL^a SjLjJI c^»L£ IjLi "<jjl£ SjLljJI aIa" 

duL^ < LajLx 4 I4»ll ^j-a LujI Ij-A Jil cJl 4 jjIjJI 6 j-A Jj_a .<5jLt-<a 

* * 

Ki.ij^J 1 / t jj_aJ( L^-jI itia Ij-iJ 6 Ajl! ^HJI Cjja^j <£.jLLll 4 i i of 

:JtLll^ll 

^^jjJo^LaI <J^Aj jj | dLijJ La : JbIjSam 
. jluJL IjJ iaI^J ^iaj I^j^Jo^LaI 


. ^JLaJ.1 I j-A ^jLIajj 6 Lull| <oj^ 

^Aa(V i 11 I j-A —a jjl Bertrand Russell —mL <J 1 j ^ a^L^JI ^_iAjl 

CjIjLi C. ^j! oljLflj (£ I p LLJ ^ajLi CjVjI a <_j| ^1 <jl_tii i yj 3 L» ^ f ok i_j i (Q > 

Cj Ljjo-oJ I J^a I IJ-A ^ *tu jftlm I 3 J(j I VI. ^iku L*_u I OI j 4-a^j Llo 4 i < A Lj 

4 iU all <.,.t.skllll ^y <j^Jj <Jbl &jm aAj^JLI Jj mil ^y <jV r<_5 jL^j <j jl_C. j-a-C. 4 a .jL t 

illtj JaAJull I Aa jlAa jl In ^ic • 6 -V a » a j <Jjjja Ctl jlj ^ jl Cj LuufiLla o lln*ij 

4 i a a j ( 4-iAj j_a 4 uA Li^J I Cj La»j*i5 Jl L <a j La J a <i ^ LlaI I J i A*i eyll « d Lj* i^>l I 

LfU a-j J^Aj OIajIaI I dit ^-Ic. 4 _uj_ 1L I OL^.j*i at I Jj-^. (^J|. T * Y ( \ i fl ilc. 

jjLa AjLjJD I 6 J-$a # I j % jAj JjLJI 4 . * aj 11 CjLW-jJ I jialu ^^11 4 i A i iJrt 11 ^ LajV L J i s\ Vt 
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4_*-a»ljJJ ^_Aj_=x j_A I .iAj L$ « u fl i L ji I oLaL&jJLi 4L-AI_a J^Caj <ULklU O 1 Ja *J I 

O La ^ Ij-cu <Jq_s^_j=>» ^j-ujj ^j A^ajJl I j ^_L. O IJ-H i_A j * ~ J (_£ I . J JjJi. ^ ^ U~^Ji tjA^ I 4_u I I 
Jj fl ' ^_l] I j ^_J_I—jIa I ^j] I ^^Aa LajJ I 6 Jflr. ^yC. 12& I JLA . . IfJ I j O t Ll^ L j]! ^_L. 4»*uaL^J I 
:^ t n\ ^jlc. ja John Barrow jjL * ■ ■ ■ I^ i.7t \ jj%n ^IjjaI ^Jl aj-iJuL-a 

4jLj]I ^_A 4^ALjJI < LLA^_l^> j - lc . JjLojVI .^tJln~u LjSLfl La LUu ^j-*j] I lj! <j| 

• c!h j 1^- U^f 

4_jua_ 5 J}L_^. i ^ "k j^lL Jj^Lai Jjj_a. 4 jjJo-j l_Ja ^1 ^ 1 *1 A a 4 j 1 Iftj J-JU ^jJ I SjJSLaII 
I jj L£j J Jj_=xj ^a-cuj 111 A L jJ I {ja 4jCj A.yA ^)*i_ULj Cu L^ S Ji»i 6 jJj ^A jj LLA . 6 j' 

(j J a j^kAjJJ 4 __JjLa JJ "k“t Jj I a > <UjL aJLa oLlj-^j J-aj-J £_i_LJ L 4j| J i a i 1 fl a l aAj I 

<j I I L£ La^ liUj oLjj j Jjx.jjJjj < ^> * - o ^J qIjAaI <_£ I ^ <*_j jil I jl jj-L-^JI 

4\*x a > J-h.| ^fj . IjL-a jjJ I J a 1 7i~ 4*u^La jl <Xja-% a jl *Ii <J}LL ^j-a 6 j-A |x^.~lA >j-la ^ Jjp 

<Uwl - >- L ^ ^^j-L-o Jjhlj tu\* j IjjI^ */aLj] I eVj-A 6 jIjaI (^jll La J^*Gj I 

/Tom 6 1 a* 4 i a O-iL^ < LA_^jJoJLfl jJL^. 4a( ^_Lcj . 4_aLaJ I ^lc. ^jp.a_a 4_JI jJ JjjuILi 

J J a. a OAj JJL >j 4 i /A LjJ I^ 4 i &U iL I O I liLuJ I ^ Ijj I 4_J | QuiJ-A O Lu K a \ 

O j> j-rf~a ^ I j La .^jjLS i jjL^ (uajl^ «,jjl 4 n <^jLl^s> ;oLaL^Vi Op oLiLoJt 11 

Luaj 4aj-5iaC O Lul^ja 4_J I Q a J A j Lj I — J ta 11 <^Ja j | — jJ_a_a_l I j I j . J^LjJ I ^_C 

((£,\ AJ jj-S I <J I J_=k I ^ A-U**\ i-Uj J_L^ |j I O Ip lj^| Jj I -iJ 4-3J * ^ I 

^ ^*S I a ijf" *">. jx^-j I ^a_sx 4-i.A.^x J 4ojl^a| ^Jfij A^_A ^A t k aA L^J I ^j-u 4_AjJ I Oa t ^JLlILj 

^Aj . Lg-iA cljSLtii a jjJlI I 4 J * l-v *>l | |x jj 6 jA 4 a iJ-A ^ xlaljau L y>^k a7i 6 jj L=x ^jJAj ^Jc. 

^jLSj ^.Jj ^J_ 2 xj k-JJoj 6 jjL=J I clLLj Lij^i ■»u a ^J_ 2 x 1 SjJj ^yo ^j-x-ojLaJI J-=x I p L=x LjV I 

jiK» O 1 ‘f&A * L H k J- a *jL-C 1 ^ > I f . J ^a 4-aJaA 4-lA.I Jj LijjJ^ Jaaj 

(Stump ^j_zwj 4 AK ji Statement 4 ^oJ^ jl i^->~ ^I j-a jjj^xaII jjli p S *■ - J Jr, 
SJI 6 JJt O klnf I 4"x t-kxrf-a 6 jLuJI 6 j-A I OLiJI ^ >U**w n t V :4ial inn SjLixIl 6 JJb ^jjJrkLo 
Jjlij ■ fl >*■ * 11 u I j L. ■ A V | a |j L*-a ^xjj I J_u Jj I 1 J_lA Ijj S JiX. Oj-a 4 jj a i<*> i . jX jjJ 4*n -x 
1 .T. ft ,_i jLiuij 41 aT. i^jC. l_AAjj jxjj : jjAJ I l*i la a j-Aj jn /ALjll J^l p Lp. 4 jLlAJ v iLcu 

^jjJU IJ-A ,jLfl 4 “xj v tsi S tj\ Ay jTi ^Jl J-^jj JlA jjlS jxjj ^jl ^Ajj_aI S.±j J^v ^ jj I La .4 joA 
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jUJu fU jV 4jjl5 Q~K n <nl <A.LA . i.a AjLixJI 6J-A j I Cj Lu j iL'ij.u.i V 6 J L_*J I j| 
S 4_ja—uaj ujLJ jkjj jl jlj -4 -k J -k ^ jjSL jl j5-<u V S jLfl Cu i5 S jl j5Jj lj^ 

j j uU^J . 1^~> *A 1 J^a^o £—a 47* ij AJjJLi L*~tjj 4jjl5 4^ 11 > ^Jl j-ua jj JA jj5 i... a 

, 4-v i-v .>-» 4 0 iQ-vl 1 ^_fi S jI ^Jl LLufiJ^ JA jj5j clljj LijLfl L^_jU 4jL^VI ^ l Ini I.gj V 

Ij-A (_£jj-a . 4 -v J~ J I 6 Juajl] I ^L~u<m V j I l 1*1 n I Lusul jjSL 4-^iTJ I A j^jJ LJ^-<a^jj 
J-A In 11 AlL Ij-Aj , 4 ~ ~y ■ -^ Cj Luj ^ jin'! m » V ^JJJ 1 ^ i ^ i<n jj5j j I j5 /> i Hi JU j I Llj I 

jjiaj V jilj < "» i -x 4n * a CjIjLl_*J LajIj iliL-A jj5j m <j| :Jjj_^ jLhju j_Aj^=w 

4 1 J« .>■> 4jI J I Ij]j «lli j v-i^JLj jA LJ. I j 15 l^j 6 Li^5j jJI ll]IS-a < 1 ^~i ^ I n CjLlj I 

• SjjLJJ 4 . 1 L-»J S SjLxll p Liu j 

4_A_»^L]L |k*i j J J 4-J^iaj 4JLaJA ^ jj I j LL ll I jl JjJ^JI jl <-AjA-a I j^J «iUj £-aj 

. l^uLul ^J_c. jl LpLuJ (Jjlau CjIjLlsJI 4-wiAj ^ fl L*> 11 jLbjjU 4 ijLiiI 

4 v AV' ^LLj jfl lA ^_Aj L^jLjjI jliaj ^ J-X. £-o j l unlL Ajlu-C. ^lujj jl ^ilaLuiJ Pjil 
1^3LSI j5xJ V I CiljLc illL_A |JU*i i.u ^jJlllLj . lluia Laliaj jSaJ La j^JI 4t A,i i L^lj 

.vdJIjJ I i< A J , ^ M n I I jxLtalll lj_A 

fill 6j5fl j I V| < Mill ^-a Lj_JJ 6 j-Aj-a 4 iflf. 4-J1S a-> JjjA 4 jjJou CuL 5 illlj ^ic,j 

i ^ 

oLzk.1 jH-fll j » I 4 jjj cul5 Lojj <4aJ5 1 jaJ 4 \ a A L j oljLt ttuulL ^5 u 15 i a 

jklil LajL uaI oLia^I j j y * jl L^_j(—Ju jI^-a jL^uI jl j * >L~ II <jjLi j_i_c 
<<JjLfl j ir jl jL Jji jljA jLLul JLa ^Jl CjIjLajlII I LiiAll 4 -Sj^L 4-oj ^Ij IqI u^LjJIj 
jJ_A j5Jj ,4ujL5 jl 4-2jl ju> CuL 5 I j| La JJ "k 1 jl . 0 K.t.ll _1 4 unJL (Jj2 9 M jx (JJaj <jLfl 
jx 1 u ■% II 4-L Lii I Cj U .jlll I Vllj5uli jjJj <J^Uk j-c ijj* i*> 4 jJu p lj-^| jiaj 

jj-il I Cj 1 uij^Ij >—fli-ATi la p L^. 4 K ^.1 1 a j_A ^ J axoJI j I 4 a > a n.11j , (_uL&. I ^,.^j,L‘il 

^ Neumann jLaj_u J jjL*Jll JjLutJ.1 Alonzo Church ^j-Ju jjjjJl jj Lr Lt ^^LLI 

jJaV I 4 flifl % i j5-a-a ^i£ j 1 1i i »—flJ^ 11 I j_A j| jjJ j ix <PfincetOn j^y i i mijj 

I_»j5ilj jjg^all ^L. 4a-uaL^JI CjIjLaJI jl 6 h x ja Loj JJJlJI AJjJ -%a CiI^L^ J^Lk j-a 

* * - * * , 

AjLljJI jJ-ua j-a JjflVilJ 4u j5-a-» L^LJLa lj_=k] p j(j 4 a 1>^ jl AjLuuj j5-aj p l^a.| j-A 

. I(| "aJ* * j5Lu V 4 ~w \ 11 : jjLflJ I ^ *ml I ^ ilaliA \ j) 4 j| VI 4-eJc. jl 
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ajLua^l JA& 

4_fl_jA-o_i i—fl l * t ~w - n ^IjJj LoLu 41 fl~t ■ ■ ■ ^ I 6^-0 4 K a i~il I Oj-fl-ia 

* * * 

Lo SjIc _ v.i^ o L^]I ^j\ (_^jJI <^ 7 Jj_xol^j lj_uLuo ULL^K ^jll - Alan Turing 

J}^* U^J J^Liil Jaj jajJL jl ^Sji. pl>?-j o*- j>j-^| 

JfLi-i 4 t , A I ij 11 o 1 ^ 1 j all jj | oJjLflVI ^ J i ^*> ^ ft ^ - J I i ^ i^ai 4i \ <Lo ^-i i a > 

,JLaJ.I II* ^ 5jjjjisjl oUjua-Vlj i _ f -*ljJI i_.jL.uVl Vjj ^juiu jAjj JxJiJJ (jiuLajijl 

4_u l^J I <JV L 4 i *tj | <L’i X Lo gjjJJ J_l-k i Sj Jl» ~i III v.. .ft Xj $4 *■ XI M a jjb a 111 JjJ*\ l i II ■ Q '^ j^lj 

ja-o jl *» IjiJI tjb- CSJ^I V*^“i U&J JlM j>=J {-“ij ,jJ*- SjjL* <jj£> 

-IjJaJ V Ljj iu ^ If. 6 jlill . LJJj jL^ I jl a I Lt * ^nj ^ Jjjj ^i 

Ifl <^ja. J£ £_a £Jjll <ii^UI jajEj I j«J Juajj £Jj* JS ^^Itj olijj* ^1 jW u L tj 

j* La ( j-lc. jajll vdjlj i_Sjui jAl ^'u.a.jj i JJ^a. ^ ■ -nj ^Jl dlj -XT jl l^llUa. ^Jc. v_iJ5jjj ^1 
.j ai maj ^jiuLjjjl jaJ IJ ic. dlj JS ja.1 £Jju> Jj=XT jX i6ji£ <-. iT^~ J 6ja-aj jl <uii 

ULflj j^l L-. ^J| \ia >JI ja In "a - lm 4 LI. L^l ... i jjJ 4\XLa jJbjaa. ^J~ .a*T i 

P 

4*> '*C LLI 6jjj_i-AJ I <U L*. ^_fl Jjjj lj_al I 6 JJhj < (. aLui L_u Ij-ftJ 

—o 4-JLi^Lo c LljJ 4_lLuU <_a.La. <JLjJh ^Jj «JjdaJ I lj_Jb l^5_j {j \ LfrJ 6jU^% { jk 

jj| JLJLI (J i t 1 4i mi l jl . L^_iLul^_oI *** 1 SjLa j| 

*{^ A >) < I I ^ Lqj Jjai_^i J^Lk l j_a J-d_xJ I 

. QI LU>LI 4 <*C > * Hilbert Ci^lh A ^ I J_)-» ^ \ * ^1 4jj^U, I Jjb !4a^a In v_ft I JJb I 

I Xa 4 a via \ jkjj 4 jSl ua Cj Ip 1^^^ j ^ Lij Li — irt-^^Lo Lo£ — 4 >*A Li^J I I ■ ■ ■ V I 

jia ^_Lc. j i \ Lo jjul^ • <J j A—ftJL I JjUuII ^jJ.iJLilaVl 

0“f^) V^- 6 ^yJI CiLijL A .aU JjJ^_a g^Ljj (^(j 

<J^kU qLLjJI {jC. I jLo J_?j J^LL jj-o 4 jljo JjoLjlI)I a > Lo_ftj 

^oj L_(2 u | Lij Ij) t uf J 4—i L^i j*i-i-i ^ jJ lj <liiLo pi *Li_uj_ftlJ I 4 n u\ll I ^ L-ojV I < S 

4 Li ... > A \ r 1 0 4 a *-0^9 ■ * r Lhj xAr^-i Lap i t^> ~V j pi dlij 

# !* 

<0 L Lj-jJ I (_^o 6JJA4 4-ajJaj-o 1 A.\-h n>u 6jL-<a_=* I Loftj ^jC Jjj_u I <6 Jj-La-A 

U 1 ^ jb j-ii. 4 ^ .*^a 4JLia ^1 4 j J^a^Jlj I pj o t~> ^LlJLj 

.(JjJeJI JjJ^ A j_l!L (J^il^il 
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i >lnl I < Lbj 1 is* ^ I I LfljV I J>a 4-a_j Lfl J IjjJl I I j-A J i -^~ 

6 jlJ-“=“ o^ 8 O' • Lfl^ 0 <j-» ^L-^j ^ <_ajl_5JI 6la i 

I.MlIu..* j$Jj < ( I J*\ A jjjxJ Ijjfc ^jl £_a^ <—ojLaJL cJLj-A ^1 U-A L la .lA 1 a «o » ■ 1t 

I I . I A I ^ W I V | ^ La j I <a_i ^i wJLi^V L^-o I jA.'i-i.ul a i Lfjlj <ajLaJI t j_a I oLuV 

V ^L5jVI liIIj Jj! l *j Ij-A jjLi sLua-sJJ ^LSjVI JS ^LijVl oaIj La <CV < < l_ajLa] L 

& # ( f 

^jl ^ i In" i.ij'i ^j-ijJL.~J 1 oL (2)-a S 1 _AjLl^-^,| V La LaLfljl jj I ^ajla La . 1 Ajl .^»vl * » 

J^L^. jj-® Vj J^^jjl^j-a fr lj^.1 ^-i-C. LajJ^ (ji-aj V ^llI ^LfljVI liLfc L^l (jJjA j 

(jjvAJ LfrjL J^iTfc. I J^oJ.1 p.l5jVl (jl £JjJJ 4 Ajl Ij^Jj <JJjJI 6 JjJa. a o(j-L A. Aa4VI 

. LAjL^J aj V Laa I Lfr a 1 _\A ~■., I 

* * * 

J£ <j^j 4P 1 Ai.nl £-a JaL^ ^ LijVI V J-» Li I jj~tA \ . Ll.L^ j ., J jX t la,««AtL L_Aj 

lp fl Sayers, mother, Piquet, Atkins, Ponoff, Belamy :JLa ui^ I4IA 


^a ^LaSL (Sayers ^a S *— ^-luI jJjl jj-o Jji jA. :<l_JLJ I <k ljaJ I 41 IaaJI 

^jluV I Jja ^Li) I \_flj_aJ I £-a p^_l*J I (Jj-fl Ij T I iiilajLi I j-A ajV I J^La» 

.Turing < aojll I p < /~>"i *» .. I jS a j ..vIJLjJI ^j-a iJliJI pj ^jLill 

4 Ij lJjaj jJj p LluiV I 6 .XA uttlflk t OV p LuiV I ^aj Lfl ^AiA |uaV I i JJb ui a- 

<■ 1 i.uli LJ 4 l^-JLA JJJ | lJjJUjjj 4 - > 1 1 r * V I <AJ LaJ I ^Jc. Lilia I J, 

Jj j^-L-J ^ IfljV I J nil ^fl I (j «1 iti A LjLu I g Jjj J jXj I III I P 1 » 4 i *OjJ <i» Lfl j_i_iJ I j* LfljSU 

V ^.Uj| JJA jjjL^Jl V Ij At C>1 a i L <Ajlj-fl jl < A U fl Jj | (Jjjj Jjl I lUII ^j-OJ 4^JjV I 

> j-A jflln >J <J jLk_L I _j-A_^. ^1 VI <li-J I ^J^.V I Cj I j pLKil ^IjaLjil Aj^fl J^a J£uj J^kll 
ClL.1 ^Ifll jj | 6 jJJ J^IL ^ JA » (si A jaiJI) jiLijVl L>° 1*4—1A (jjJ .<Uuflj 


> I^jLuJLi V Luu^Lj oljLc. jl 


^yJ I 6 J—J[jj jjSLaJ L| 1 a ^flj 6 1 i4*> ^ UjSU 4 -_u L^j^U I Coj LflJ I ^ j_^ | 6 j-a (J i ~k*i 

^JLHjl]I J^J I . .1... -vl La p Lj a \ IIILj <li£La ^i£ ^IfljV I ^a I Jl^i 

^~i*i~> jj I I d ^ A * V Lulj La£ Ci I— 1 ±^ LLI 6 J—A (J I V| .. IAj .. O LaJLij Lc.jJJ | 6 Ijj 

^Ij jLii. Jjjji ^LSjVl ala J>aj y . i ,4. « . > — V j_aVl jjlS jJ, j^la. - ^LSjVl Ji 
j j_c. JLIa tjl L > J <Lj l ^Jc. j j j^JLlJLj .. I il r>K > a Laj_Jjj a i V 

<LLi ^j| a <li^La illllA /)$£j jjl ^-fli^ll J^a Lajjj <-C^jlII oli^LLI {ja jA-£ V 
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j_b U. 1 ^ i ‘Lua*j_ij ja ^ju L_u I Q la. I Ll»^ La 4 _a_A 4 a LJLja J I ^-ir. £_i LLJI 

^jl ^g\ . .^tJj . .£JjJa ^-l^L i,,^i <-ii$L iLLLa. 4 ja 5 ILa <j 1 i n r 4 aa£L : L^aa i_jjILa 
» >~ j> | <iA a Til I £* La il I 4lvft \11 i La <■ lIa C. p I j_akV 41 l*\ La ^Jb 4 >1 i^V I ^IjJa 4*11^ La 
j -y v> Li 4 _i)I ^jjj j_y=»LUI L$ jSJftlA pLli ^_a jnu ■ qj ■ ■ ■ j 4 Jl 4 1 ^ ■ ■■ * oI ajJjla ^i ^LijVL 

<1l£La Lljj »_ i^i-AJI i_jj_i4aA^La jl ^ A^L 11 ^A^k <1 L^La I ,j j j P jl I £ La-A Vj t LfrA-Afl. A 

4 K >iK il I v i I JJbV i ^Jc. SjjLij fix. t fl JJb OI j La t La Ltat Lb j L ?k j I 4 6 J-Zk. Ij 

Lu J& i.jI 1 ^ \\ 1 j i^LL I 4-1 JL3 ^^lll (Jil~k“ilI <l£L ^1 jifll l*i aiAIa <jlxl4j cDj 

j.j -k "il 4 -aa La] I 4_a 1 LaJ I j-aJ I Cj I 1 1 lal a j la"i )j jja jV I LjjJLlC. Lb jj_xlJ j Laj] I jA L j-5 

• I c^l ^^ * jj^AXail I JTjj^ 


clj ~^-a! Ij <j ~kl Ij <La L£J Ij < 6 p IjJL] I ^ \ Ini iam 4 n ^ Lo ij Ljb jj5L j I ^juJb jll jA 4JaJ 
^ a 4 it » a i*i 1 1 ^ I « < La il I 4 4 ■ I ij 11 i**i 1 1 I ai 1 1 » « j.^w ^ If »j L \ a 1 1 L^j| 1 ^ 1 lIj 1 aoj >11 j 

j i uaLjII ^JnJLA I ~i"k i si J. il a 1 Lj^uoji Laj-A <lJ| L_fl L_*~> jj dll j jaj 1 J tia all jl JjjaJllI 

I j Lfl < < L > .<.^ a LjJ I LJLuJJ ^gj~i -k a ^jLS I a j a <jl Jj-ftj ^lJ Ij <£Jjjj /jjajaIu < 1 ■ Aj-i ^ a^uaj 

4 1 1 Jnij I yj 1 *rf*» L&aI I ^ ^ ~ V <J I ^ ' Laa ^ ilalkuJ J_a I ^Lfl 1^ aaoA jJA La ^ lr>*i 1 u* 

^■'naij <4_ilLaJl 4 » « ■ ss\ I ^ j ^_ijj_i j 4aJ ^ 6 L >1 I pLjJI 4 *1 a J-li I jklj Lo JJJ UA^ P Lli 

* 

jjA ^j_J I 6 I ji Laj < 4 < ^-A I a >a ^ 4_aA Lajj jjAajJ I I ^ jai > ^_a Cj I jjj u a^I I 4a LIiaj 

p 1 1 juuV I f^jC. j-jju ji $ ^kj f 4-JU Uaj t j-jj *k ill <Uii 1 1 7j i I Jjj— a ^-x^n | ^^jjjJI^JV I jjj i \ I jj | 
,j I V I r Ijlflf. 4jl1aaj 1 ^gj"n ill I Laofljj 6jjJal-a I L Ijaj <^jjjikjJ I L5Lijj 1 LaII L 

.<jJ,LaJI ^Ajjl <liSL cjLJL jjb ^jjjLaVI Lap Lli 


Ll^:la 4 aLaIA I jj ^ ^ i^*» 111 (jjJLl 1 01 ill I^L t.i i \t\ 4 *i^i »l-v . ^lc 0 _i^jj_i u^J I <j-La 

6 1 1 a j >»11 j 6 LuqaI I |k LfljV I ^j_JuajA ^Jc I jaj o L 1 na Lj] I 4_i^_il oj 11 < ft 

6j KnV 4_l1ajCj La Lb oLaa-lIju ,ja cUJ Ja t ^5j La ^ tlnlL — 4 aajj jaVI 4 ilr J aIjl> ^llI 
^ll Ij 61 i^a^kl I 4 _jj 4l^U I ^ UjV I 4 -aj Li dj Lin I JL=k Ij ~ JaAjljuu! I L La 1 IuaLa 

* j 

. c . ^>"1 .~JJ >" -v I ^Ul ^ 1 , LaJ I LL=J f Cj 11 4 _"l 1 X La L ia .jj 4 aa^L LfljJLAA LaJaJjj 

Ja^Ijj ^LslaL |jil ,jI SjJaA Jjl) oLli^LlI ^a ^a.LltI Jajlll jl 4_^_iLiuj <aaLUI 6 JJb 
^JjLflj Ljaaj LjAJkA jjI 4_ilLaJI ^ajja 4 *>|_L (J^aa ,Jjb i(JI jj-u La cl] jjaa Vi (<li^L pLa 
k_ij-i-u p(. 1 ^1 Tk VI (jl ^1 J-a-aJL ^1 pL- ta-aL ^jJSa jj) (j 5 LaA (J^A :^La_fl p 1 jaa VL ^>^-1 (jl 
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6 J-&C ^-fl c 1 -kV I UtLf. jl—VII 6 Ljl_a -> I jV !jljj_uJI jA IjLA S Lo J l^-o >- QQj" > 

j ' 11 d K . T. * t I ^ ^ ^ i,. < Y i \ ^ i tt »11 Qu. L_fl ^ I ^l lia ^JJ 4 I i ti flj Lo 

4__i_il ..a- vl o[ iLo-c. g\ <Gl : La ja a jl LuSLo, l a jl^ Lo Lij halting problem 

j^-k'niij L^il jl i-lfljTi lm Laaxjj bjjlkX 11 (_£ I f- 1 i-^~vL i 6-IZkl^J I 4 _lLaJlII ^jJLLi_uA 

j] L^Jj djlr. 


vilij ^ J t <Loj L* V ^A 6 J-A jAa-JI < K iti A LUVI Jl 

. j ~ij> ll I < K « ti fl ij^. L ^ "i^ a > <-J. UI <lx^ LLI I ,^-aI : <Jj L u ij »iU jj J I *L Ltj S^a La 
<fl i ill, LjJ-C. Jl 5 jjJ Jj^W4i S Lfrju* Aj <-frjl iti a cJjLa. <1 l^LL! A jA Jl ^1 jjj Cj,\,.Sfc.Xfa4> IjLo 
<li-£UU .<uM </■> ^kl 4 i i Aj_a <_ijj ^A £_flJ.AJ Jl J^aj Lo£ 4 ^ iVi II Jj^jj <<_AI jJI 4_*_=».IjJ,I 

^jJI I J*v A j J a V tilt l ffw I < j -v “t dfl .1 fl all J^ <J <_il_^_l V 1_ c £_a ._» A \ “ . ■■ 

< lLa j| lj_aJ fg\ jL£ I jl Lo LojJLo J I jjj ■" fl > ^ I <ii£lil :<_Uj_C. < lA Sill A 

jcjjjH i—>j-^> jl) ^ 6 JAjJI CjIA ( jA (J_A SaJflr ^I jSUj .. La 0 J flr j *ti ^kVi t_4 -ijLa%.I 
I ■ <Sj jJa V 4 14ifi t * ■ 11 oLhjlLft jj I ^ 14i~\^U I (J J^-^i O L^jia_» ^ >■ 

jjc < 4 44 J ^ ^ Cjj-lLa J JI IA A J LZLo j La <4 j 4 A Lj ajLfll lja ~k I j-a L^j 

hlrkjj .CaLc Lila 4 ilaf J^LA. ^yb l^jLi] ^ J-C. j| L^jLuj j^At La <j^iaj :QLL^JI <1 ^Lla 
a Ij J jj I ^1 till I 4. . 4J 1 a i fl 4J tj ■ ^LL <_fl. i-uJI < > i iiail 

L i jj .Ar. ^jLj ^j^_o cjLuoLjJI * 1 11 Douglas Hofstadler ^jL^oAja 

I ^ K 4 ■ ?. 1 1 ^ t a tit VI 4 9 La ^ a i V 4j I 4-v j i. a >*t^ ." i %^-vl 4-^ tjiT< ^ a <*111 ■ ^*.*t t 


? uLutaJI fl£- JdUU I jLtl 

^ # s; 

<ol ujLjllj ^L\l I ^j£l 1 \ i 4 Ti 111 JjSj <jI ^-Ic LqjIj J 4 -uflj ^jLlj ^j-o ^ Jjj g <1 (Jo^ajj Lo 

f p * 

^In I gjjjj <li£Lo a a ( jJ ^ fl j a ^11 |JLJI jt L^jI 1 \ 1 in LJ (JjJfl-j <jI <£aI^JIj 

a 

jjV <l> fl~> Lo JjLflj 4.A ifl^J I ^fl <liSLo JS fj\ jl <<Gj£Lo (g I 4_iALa ^C. ^JjV I llo^-Lo 

kij 4 41 It flllj ^ . A 1 t j 11 ^ I U'l i.4l I jJflj U> * ti IJ lllljj I 4 I ^TA I t|~ fi Lj 1 fll I 

4 JLi_aJI ^ ^ uL^ll LiLLill jl LJ Jl David Deutshe .uilj j jjAi^^Clj 

|xJLxJI L^j kLiJahj ^lil <j5jjJa 1I ^ic. Aa*ju L 4 J 1 I 1^\r Jj^flj Jl J^-oj <Glj 4 _l5j^xoI <>.lqII 
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i j ~v. j | ^ fl-Lfl. j_A LL 4 i S ir> \ o IJ fl'i a~i Lfl 1 1 j *1*\ L_i k _jjL_fiJ Li 4_J_c j_A La j I 
La_U£- Jj^lJLj LjJjjSI ill LixuLa. ! JjAj LcJ : 4 \\nr> LbJ^j lij| ^^A < .1 UuJl (JaijjjJ 

fr t ^ ^ 

|_a ^ If 4a 1 lieJl Jjjjljja ij'lt La-ijj CjLlj-oLjJI jl ^jJa il I ^_fl 6Jaj V Ij^J-A 1 ilft-C LI a u -fc 

^jlaJ Ij £—x_^J I ^Jj_x i <_> 1 -J I 01 1 la a 1 4. 1 ft > j 1 ft £ JLoj Jj_^JJ ^j] I 4. i If ^Jb 

( t )"^L^ &ILj Cx£> <i>IUl oLiIulII db up ^ u-^ 1 c£i H 'jjj 'V^'j 


t M * t- 9 9 

d t. »i I < . 1 1 jJjj Jail ■_■ I ■ ■■ -v 11 o 1 1 1 /ic jjV jiAjJJ i itioj La_i lj jjl^ dlj ^ju ' ijJ ^uja 

. 1^" 1 q a-v" Jj — 4 > If j_ft L ^ Lj «^JLaJ I J tVt Lfl a a >_>a is* i ji p I a-uuV I 4a 1 till 4 > mtlL 


iC*l \ 1 A Ljl I 4 xi \lnj ^c-jj Lj <L-a l*J jl 4jL=k.VI jl ^ x r ‘ I ^ I j5>!.A £-a-ojJ I jjSL 
JjlII CiLLfij ' * *• 11 jx »—^ ^ Jc. (Jj_a <4 >I Ar J) I Ja jjxL» olJ-> ^aJ 1 4 In \i n >11 4 *^->L j] I 

Ljl ^ftil Ijxj CuJ~wl Qj-Ulj icjjuAJIj 4aLlA}U 4_JjV I 01 JxJ-ll jilj <4 1 a-uL-uV I 

jc. L^-jAjC. JI l I C» Ji a ^_yj LlI I j | 4^jjJ 6 J 4a x 0**k \*-r» 1 ^^aJIj <4 1 iALjJ I jI^aVI ^A 

OJAj I -1AA I Cj I <1 Kij . 4_i I J_J I jlx OLcj-«-Ajl I Ja-o I C>K*I» ^jJ I 4 a 4 A l^ai I O LlfljJ I 

| 4 ft i-u^Lal I ^^Aa 1 JjS I JjjJo^Lft I OA j ^A JjlaJ Lj . Lf> I j] I Jj_=»jj 6 Ll^, I ^ uj ft*il 01 L 4 A LjJ I 

® * 

<j| 4-^jjl 4 L t «_u ill CiLajj ukk -J I c Ij^l ^ L_ ^jjJ 1'nfl J 1 L^jI jj IJj_=vj «^JlaJj CjI 1 1 ALjll 


4 a 1 J n~a*i 4_u(^oV I a j_A I JjAj ^JjlaJI ^A ljl I J^Jj < Lbjlj^.1 4a I < jjJa^j aaJ I i> 

Ja.jj jJ jJ i*t \ i7j Jjj I 111 ^\a 1 J laJ.) (J_iJa_u yfAajj-ftJ I ^JLaJ I 4aula ^ic. 4 i, ,.l,,. | 


S^-laJlj Cj^UaJI Jjuo iLuaAlo CjIxj-uqja j| p Lai 


J-0 ul*«i-^lI 4 ilflf. jLufcI R.W. Hamming ^j^oLb .jjJjj , j \ ^jlALjII ^jAaj 

.I *9 

jjUl <^Uall jj-fl JJft £_0 <oijLi. JaJ JjAj ■ _<~ *Nj 1 J > «.uft ill J-lLft jJCJ LujCr I iui 6 ^ 

4 1 K11 j| 4«v t^v ,^11 jljjc^jU Jjj rwTi) I jjl lAa^ i^ajktdbJ -dl ljj| Jjj a iU*i 1 it \ p l5j jAa .1 ^ L 
jj-o \ V ^jaaSi ^ I *«* 1 V + ftllc.1 I iaj.rfc.Lll j 1 C. 4j| i J t A.xj jlxa j-oI jJk J_aJ I lJJ^j 

jj^^J J;l OI j ^ a I I JjljA ^jx Ca_4_u_J| .. Ija rfc. \X ^ \ t /i~ jl ^fc. “fc. I V + jL=k_^l *\ jjl j| ^Lc.’i 1 

(^.jjixx (|fcL5jVl) Jlo ILwiM IjLijaa jj| ^x LjL^jx jjil I p Lj 

jJbj < 4jj 1 jxaJ I O Lilxal I ^A p Ljaa.V I 4uxLL jmSju ^Ali j_LflJ I jxJ LaJ I I ^ ft a ft^l I ^jx 

lx j-=fci jpj-ajx^ jJh ^a wlrJ I jj LaJ I Jj I I j 11 7i 1 Lai I ^jx ^ ia x 1 4jV Jjjc. J-^ £j Lla 

L 1 A 1 lj Ifl t Aa \ £_x 4->i. | 1^ jlx 1 Cj Ijjjijx^ 4£j. x^fc.x j-A cliJ ^jx jx^lj ^Jj <^7 LL ^jx -w 

jj j 1 lx!£J I L^j ^xJ I 4 JL 1 jiaJ I ^Jc JjjjLxjlx ^.lUIL . ^Ajj_LflJ I LaJ I j_x 4 .1 ,t.T” t 


128 



J^-ar J i 4 _lLL ilI 6 J A JjSJj ■ j*- JalJI ^_A I j A ^ t 4. i fl jjjjJI <w lr>\ll £ jLai ^7 1^.^*.| 

* * * 

A, • 1 lUl I IjJfl Laj_uL=*j La L Lo 1 1 u*t f dJ L_& ^ | IjjJ i ^ys . LjJ I 1 

6 j-A -wix-a^j fl > I j I < Li ^ya *_j L^j-aJJ 4. uii L^J I Cj LiajJ I 4 jJj Li ^j_uj «Ll_^ ll 

pi tlfi « 1 a mi Li_ij_L-flJ I jj ( 4 _lA J_i 4 a <a -w ^'m L« .AH > Ijbbj . lj-5J I 

L 4iAJ La 4_U I ■■■ *vl | (,2i I 11 a a 1 1 £ 1 1 A t 1 W ij 4j LluA ^j^OJ I A W L > J . » 1 1^ -v 1 1 J"| a j 4*m ^ 

6J_$J Oj-^oj J-ij <<Jftj]l i yja La 4-a»j*J JiV I < Lfrlo ^Ajl_J I JiVI ^Jr.) I a ■j > ol I 

. ( \ * ) ,j& ^jI jll liL-uLoli I Jj-a <kLll 

laws 

of physics 

simple allows 

solvable mechani 

mathematics process 

Computable 
maths matical 
functions 

(V) JLi 
oLIajJIj liijjill 

L^jL-uA. j^cll <j^CkLjJI 

^ajll ^ya 6jJ^i <iiis 6^11J ^1111 jjl jliU 

Ijib ^jl jl ^>1^1 ^f <4 flJ as* JjA-a tlLfaul a lIL 4 fll* "ill 6 Jfl t II &JJb (J_A ^Vlj 

<1q > a ~J|J oL^uoLjll Af.I I jy j! (j^S «<r> I jt i»> Jjb <S4 aLl 41 I <JLJI Jiaj tiLuLollI 
[J»^~ ■»» itt*"*• a lllillj-a ^jl, 4 »K 4 ah% a j^il \jl <] 1 Ltijji LLLc ^iLft x *^*1 iSifiUJ 
l^jl {f \ajj LklL ^ill ik^L^JI oltlftill (jAaii I dL-iiV oLjxoI 

jj-o g- ijp 4, n<U <JjL*ll 4 n ^LLIj - j- -^ ^jn^tllj <j]I jl its11 jJLtll <*1 \\< l>^ 

I 4 II <^jj] La Lai lih^ a t— AjJ-u LAfIIjj jjl V \ j^V I ^JLaJI jj-fl I 

La 1 _>1 ^ tL". .... oll^ jjjj #<jjjjL»-uVI Liil 1 ii^ll oLlLqaJI ^iftAJ Jj^a 1^ lie. J 

. (Fermat oLaj^i] <Jl Ilia Jxa) mix. oljlj-u-aill A» iU*i i-u*> jl <JLil V 
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jJLaJI ll-A l_LiI > jJ_A :< i flLxAVI <dl «uV I jAju LLa 

dLu Lai) I ijj-o 5J U. La_>j j I L*J I I Jgj <_u LuOJfcV I Hi 1 i1a*J I O L~x. llru^ia (J^LA. Jja l^lfl V I 
J^a jj£lj ^AJLauJ llILc. ^ La-ij Sj-ol^jJI JuLa (_£j ^JLc ^ -laAA ^aa ^ IUI 

,.-.■ I *»- IL . ^ a i *p^j t ... a i ^ a t I LltLc j A L La J^a ^ L * ,J^ | ^a J_L^l_lll [ u^aj ^J_A icUj 

4 *> ,< 1 <\ 4 flj < a i LgJ^L I i a j | I (j * {} * Lula a > 4 tfl tj i fl L **i I 11 Af W^j > | ^ 4 t > 11 n-v.1 1 . •* 11 11A * 1 1 
4 a i a "ul Ij Cji \ -t-A L J I ^j-i-j <Joj IjJ I laj ^li I^ 4-fcjl i <-i_fll A^aV I <11 * uV I 6 j-A i S^jj^ 

. LlJ I J A^afll I La^la-ui uJlj-uu 4LiAj jja) I 


AafrUloirfiVl SLaJlj jJl 


^_A ^jAa ill Ig.. uAa-i £_a <jL lill ^jl ^ Jol 1 <Ti <aiL*J I pljlj a a^ll JjLi <JjLa)I 4 a »a -s.11 
6jljc.l g-all^j ^1 <jl >lia ^ l a all ^jluui I ^^g-A . lag a I ^a I ^^1*1 (JjcaHj dlij^ 

<5j I 1 6ili > jjl ^ I ^ alalaa 1 <jjl£ <_u_ij^ 1 <^Laa <J O jJafc (j J tTi 1 

JjI ^ I < l g > q yA. <£.j_uu Cua Jj <1 La>j A a < 1 juuilL J5VI ^Jfc ^ jlJ U ^ I JlLa <Jj_a 

# » ♦ # » 4 

j x a if I I Jut ^jjuu Ljl) I jjj \ >a^l I £7 Laj V 1 1 A A Ij Ol ^ I * 1 * A »| all IJ <iaA_t I La <iaJk-i 1 \, jLu 

La IJ <A_flj (JlLa ' 4 * La Lag-aj (jl^a ^ I ^ Atull jjjaaa^J I Jaa ^LuaII <5jj 

jj j-D I CjI iiim a "> lg_ljujljJ Cj-oj I 6 J-A . LaljJI jLa^A I jAaj IgJLaj 


jli.u > 1 t m ^ i 1 /">L^11 If (aiJJj^ game theory ■_ >*) 11 4.>^iAs ^a in LL l \ a^ ^111 

^lUll <John Von Neumann oLajj_jl ulH^J Stanislaw Ulam j\ 
< Ll5 ^jj il>a Los Alamos National Laboratory ^j-oV] ^Jaall 

,(5jjUI ^IflL 


ujLaJVI <^LfVI dLfc <x.jj Jlj)j V ^jLS jjjj ia^ll «_ >a 111 ^Vjl <_I 

1 g A aj La IJ jJ ^CLa iJjJH . <*i i A a (j-u IjJl) Llij J1 ^ i TiV I jjxi ^_l) I ^7 j l .all L Jll 11 Cm L^ 
u-uljl <J 6 JjJ *wa jj-il 6 j l JOfc I o p jl Ij La u-u!_j!m <£,j^oja La I ji I j i I 

(J-a-iIu La_») <J < a A liLa OLa_» j_a <_uLaJ <J <^jl)l ^Jx. ^jja id) j JLla ..^7 jLal)I 6 J A 

(LfijJj jl jLa^Vl Jifjj (Jj^i Jkj t^J- 6 (ijjJjJaill j| 

4 

* Vja Mi ft J-JJ- 0 ijUaVL (2/Jja itia S jj LJ. I CjLajjII J^a Jjj^llL ^lill ^ IS Ijj 

oVLJI ^-fl <Jj a i.Tj a J lr»~i 4 11 ^ g J 1 Lay I ilu a 6 jjLa— a oLjUj-a 4 j^Ij <L> jJ 
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<jLa*_a.^U ^j jj j jLlsJ ^ya jJLl .^Jb La^ ^JLiJI 1 6jjJ-i Jlri v inj 


rb jcLU I . 4 Jr J » <lr> i m ^jJj v flllx a ^ jj-aj . <_z*.jll I ^Jc. £_j^a ^ lr 4 . ■ ■ a \ 

i A^aj xxij AjJJ jij 6^-o Jj^jLaJI <£»J -^*i i u I Cj I j-±-OLjj I 6^e j| j iWi tu 

* 

• Lk^-L« JT Jk>-oJJI jjlaZ 

* * 

^^V. |»U. John Conwoy jj-a- 6 j£IjI L&ll «_JI jLiJJj I >_»»II* 

S 

I^J U t AiUjJ jijX Lj < Jjiajjj jj <^ir> > £" jj-a_lJ I :cU j ^jC. gjlill plixJI c Ijj 6 JjujJ <jC .jjj 

< L*lll aj-u <al l^jj] <j_aJI JliiiVlj £ jlaill AJJb 4 i ilJL Lo^sLo U^J -g-bjljj 

I JJU ^Jj jjj-aJI IJ-A jla 4 * m 111 bj^J LaJ^a jJL*JI ^c.l *~r> I J-2j .(Life) 6 i i.x jl 4 t 

LfrAflA. J jjj u j\ t in Jj -\ai <j!a*11 Cjp L=fc .£jLiJI £-o Lj^j 4-JLj Lli La IJ 4_xjU j*^h*vA 
6 » jj JLo CjL ajJjLa 4_ajj ^ Le I jJI j Lb A I JlLaJ I^ p^juo j I 4 La'. ^a 4—uj LlJ I 6 j-jJu Li_a 


William Jjj-I ^jjjj ^LJj 4 * *Aj ^jJI The recursive Universe "j^Sill u^l" <-jLl£ ^ 
bLrJI <jjl) jjl it ujl 4’L,..lj t ^tkuui ^aL^j <l» 1 S^lo <1 poundstone 

Lajj (Amstrad PCW 8256 i_jL£1I cjjuJq ^hJI 4jj£U.I . ^I bjl^a. 


. SjimJ Cj 11 ilaAa t 4 Li un j^ajj 4 jj£LLL 4 j^*^j JA 6 LxJ I g-oL j_jj jj I ^JbjI j I 


Jj-ljI^_ 5 jj|j Ji-aJ dot ^ jj a’ill L^.li-*.Iij jj-jJI 4-a.l jloII ,jl ji~L JU Jj| pj_aJl 

4jU <4l trkflia jl 1 \ uu\ 6 J£. 1 \\a Cj lj|L-w i j_a^J I ^,\ jujj 1 Lfl aj\ fl 11 ^Jb 

Jj-aj J^Lx ja 4-alj t*\\ JJ ~^a J7 jj-alll Ci I j l nx lJ^ 0^ 4-a I ji^tj j p^jlu 

Ij^Jj ^ L® l^! 4 1 lr Q m a ^jJjJ.1 ^7 J^-ollIj f<AjLi.nl I 6jixxl I 

Jli ^lUI LLJI jjU ^aialLj .<jj-a ^-a 4a 1 itm 4ajjill bLi^ll Jjxj I 

^1 jLacL "cellular automata" "^^xiLaj^Vl :l^>jan.r> ^1 ^j| yLJVl biA 

. bjj« 11 cjLjxx] I jl L^UJI ^jb oLu^LI 

a VjJb ^j-aj <J^J^. p li I <JJ^_4 Jnfll xj aAj>j jj li 6 1 i-J I J 4 jjL^j^U I Cj^I^LuJLI JJJU joCj 
Spaceships p 1 < A fl A.jjjj iJoLJLi ^ii a •% ^j-a ^ t t ^lll^ Qll^S o 1—SjjpJLI _| a 1U U La 

L*_u L-Aj! ^LLaJlj oLLliii pL tiVI a jjb cjLjLaIII gjjjj . l^la ajjaIa 

jiz J>Lk ^-i i aAfli glldergun oLbljlall ^sL 4Jaj-ul t _jj 1 g a > ja" jlaj cjLaJ^iII .Ju^l a 111 

ISljxo NT JJ£. CjLjLaj 4 In i h I^j <jLLna jj I j CjLaJ^jJII *iluflL I IjxLa jSj . jJ-ajJ I 

blocks cjLiaJ I jl jjj_uJI <iyU.I i frjaV I Cj IaJ^a-q J^-a jJjjj ^t ifk 
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, I fl-i p Li_£» Li I ^ Jo. |Ja Ji ij Cj L*u 1 ^j_lj in fl > i. ^_ya 4l^ ft Cj Lla i ft «7i i I 

SjLV Ij I j ^ in i ^1 eaters <KVl lj_L_ojj a-a ^j-o L+aj i uJLlaj 
iijJL-aj J A^alL i. JJfl Lo e- Lu Sjlcj 4—u^.^Luea l^ujJj LfJ ^a-i ^uJI p L-iJjV I 

Jj Lb p Ijj Cj IJ ll1 \ o,I 4 fl,i .^\| 6 LltJ I ^a ^ JLo_i I^ I 6 j)^Lo j j ^ 

LJL oljl^-a Ij ^k~i i.iiI j ><- <ajli^IL I a j a,t~ I ^j^.| LLi^lj t j LLOJI <jJLj 

* . s* 

jjLsJVI JI J.C.V I < i uu Sj-iJ-C. j-i-oLc. ^ 1 1 -k > I j i *» a L$>Lu <J Lo_a [ a >j -6 j-flL (^JjJ 

Ql^larw ^ya uiW 6 j ft *i ^ J 1 LjAj-aJI ^-fl ^ in > I CjL^j-^JI 6JilJul a 4 JL < fl^J 

-Lai i.u‘i 1 1 p ^ lU~ 4.u"i I 1 A J ^J L^V Cj I a\ <Lj_fl 6 j j •y'j ^7 ll^'i Jjjl . jlj£.Vl 

. S L-J | < mil I Jjik. ^ \alt I 


Lgul^juuJ < i* i iUH 6 I i ^kll <<fl i II O-A L JJa Jj •%■ ft 4-_u^J I S Li_=J I {j I q_lA I^11 ^y* 

$ 

LApLIj l$_LJjj ^ L^-jVj i<jLl&JI <_l=J I Si i-kll 4 _ujj^j(^ Jl^Ltif Jj^-a ^Jc. p llnj.u til 

— Jlo Cj IJ aAJU t >L CjIj ift JU <jLLUI 1^. j jl SLl^JI ^ **1 Lfl aL\t I 
i*iL jjV I ^jUI ^ iuulL ^ I I — LlMJ .^UallI — IwUi I 

« # * *■ jf 

p Llj SjLtj SjjLS <li^ La pLIj — f a ii I ttuai Jjh Lai*a 

Ijl <jV . SA iir. ^_jSj ^jJI ^.Llalll ^-i > Q »fjhjllj ■ 0 tilljSfc iillj Ijlj (S L^—uk&J 
Ja ^_lJ 1 ^jLJJ ^Jc. |j q<i LuLi 4\K*A ( jLo^_u Ll 5-^ C*jL^ 

. ChiAj J 7 Ijl I J il i I ^ 1 Jail I 

ul 6^? t^-^b JjL*II ^j^ll pIiJI ubjfj ci^LlaJi j^jil 

^1 ,\j fln ^jJc. < ■% ft^-Aft ^Ij^j <liSL "u K l ftfj a p^j-i-u ^| ^Lu| ^_Lc. <^k <\i<Lft 

pLlJI ^jl ^ijAn. ni Lo Lq j n j(j< Jcj ai Lox <.t <ALj 4 <L^ 

<j_u_fll ^ 111 | 6 jLc.^ 4 tjQ 1 ft <_lLL 5 Ajl£. j IJ C.\ Lfl ^ .LlLj r< xju fli J7 111 I ^ 1 ft i a 

<aul ^Llll ^-oV I <_j lin*L i Leu lj <1 1 j *AJ *> 10 UL?^ 1 ^ 1 fl ^ ^« V 

< < ft i ft f■ <l_iV I <1 ^UI Cj*^ i I Vjj ^Luyi SjLcJ <j ^j^ft 1 i ^ jJ I g-oll^jJI ^ya Liu I 

4 L. „lj i Klj ± 1 V ^_i_^J I pllJI jji j_j-L j^j S >aLLI < Ii -kll ill 11] 1 j 1^ ft 1 j-ii (j 

* 

SjUl 4 4 11 1 6 JJb ^J-O < Mi l jt >1 aA fl j <G I J ^hO Luul ^_U_1 Ljjfc J^J jg S^la_l_-uj 

<j| ^Jc. <J-oLxjj 1 i A ft jM" j “ iiltl Kd I AjU t ... 11 ^ Lfl (^xklL 4 i\ >11 
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4_1a Jjj ^ f O ^Lojjj 4lj^ La (jl (_$l ^j-o C£j^l bit <G-i JjAa 

Sj-ALaj L^JI^J LoLaj 4jL»LIoa <- 1^x1-k- o 4 a.i*i ‘> Q i xa! j.aj IJ ^6 J^J_jl.l^ A JLiJlaI I 4Jui£LLI ^A 

.^jl«lli Lfl-al^AjjJ ^LijJ LT^ - 4_JjJ 

CjLlIaII ^j-o 4 \o v fl-v <ii^Lo — 4 ili^> 1 4 tt.ua] — 4uLa>x ^-5 CxiL j^jIaj-u I dxIiV 

i"iLqjjV I ^gj l-J I g i <Ai\U 4 >1 [£Ll1 I oLajISLoVI jLiIaI ^lc 4ia. ^Vjl I Vj oLaikJI j 

jfl -k*ill <LLi J^L-qjjj jjj-fl <\ k^Lo . LjI j 4 ... c~> ^ nj Jj| ^_Jr>*i iuj £Jjaj Jj-Aj JjC >*k"fc il|j 
j^liall 1 ^Jb ^fll LojIj V LI Jl 4 jl4j ^Jc. La I J jUa! jf <jl!i I i til I ^Jc. JaL&j 

jj-a 6 j^L j j JfrJb JaaJI J_I^A J * 1 JjLttJ-U j^rt I Jjflj) <4 Ja fill 4 L . ..jil Onulj c Li til ^ fllfklU 

4liAX oLiic. j^&Iu jl JjIaHj ^1 jJn.ll I J^La Jja L£aA plAJ ^jUI ^IHjVI I J ljj| 
^Ull ^ La yxj I (_£_j1a 1I mill Lj_j_aj j_aV I > jllaL JJj ^ala! 4j jj < JuLa a £_jLL ol J 
£Lq.<-iJI jjA jaSLi f SLaII 4ajl) I JL (jC IjuLu jii| 4) 4 a£Ia1I jj-lj IjJI jjjAj 

Qa ft 111 JA£ I Jj <<lj) 4 iiia <Lji* liAfl jjjJL a Jja <1La ^jLi 4o1a 

^jj Ail ^ki pIaj JaI V 4j| ^ua mil £ya . .4-IjJlj 4JLa Y^ Jja J3| j_A Loj jLaj^j 

yJ* f-frll a 1 ir^i <l£b (*> j^nK J I Sjl n; ..i l l — *11*11 ) ,j£j3Loj3jI 

^ja Cxflj JJUj .4jlj J nt Jjl 4 j^aj La)La L^uK 1 a LUaj ^j| |j_ill <£j 1 a U-J5VI 
^Jbj DNA Ljjil ^jJ^LI i_J^il I »—fl 1 «ti*i^l jkjj «4 jjj^aJI LajJ^uII d^)JbJjl 4 j^Li1aj ^a pL^ajVI 
Lai | J ifij Jlj Jajj .^aj^aII g ha ill ^Uaj v LiAJJ «4a1ia1I 6jfl<?ilL ^^LaII JLijJJI 
o) {J\ uL>f^ OLM oljjio j-ft 4 aa1I L^LaII CjLj^aII o*\ 

.^La^ju 1^LuuSI ^jjll 4 jqU\ 1 I ^jLLI ^JaajojJ 4a lllnll 

4 hKa| LajI LajJ SLaII J 4^aIa 1 I 4 ~ i * 1 ^j| Jj .lAuU jjl ^I^JjSl (j jl ^CAaaI 

jjV JljJ 4Jjbj-0 Cuujl oLsJjj-0 CiLilj^l <ki.fail Ji 4Lj_JI 4a1a_aJI >lj jI j ^Lul ^J^aj 

Jl J i^AAAJ ^ Ij-LAAA i 1 u.Tj ^Laj p^LI oV I n*| t jj IJI ^ Lu^U jxJbVl ^aLj^aII 

Jj JJJ I ia ^ gjjjj 4_JJ$L ^>U*i .41 *1 J-A :£jjJ>jL\ jjc. (_JP 1^3 «4 jI jJI ^ 

I JJb (JA j\j * * tfV 4 j_uuJJ^jJ I 4_lIa-aJ I /SilJjiJI aLlaII 4-LaJ ^ tl" J I 

,*H$J (jl J-lV J 1 <<ll ^^llKl n j~j j - > < , V <jl >J :< i.5k.lll Cil..vl.« »il (jj ,'1 4 ^'i'i I 

l"*■ Ij -»ll ...j JikljiJ (jKI... LjJ j <j|jj iqU*w> oLIj- 4 jl <lni mi j i^i lac. » ■*I a « ■ Ijjj-a 

■ *11 ■ ■■ H I ■* t| l' ii j I 4 1 11 ^ 1"^-1J ill 1 111 (£ | Jiflf -I I IJI ^ \ \ J^ui ^Jajlj j 1 o»U 
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Cj I ajIa—a <*\ i i.ti i i n*\ 1 Ij . Cj J m t^-i-L^L_fi < iA k*il ( 6 JlA -J IJ jj £ j LA] I 

^_Tfc j ^ylf. ^ L5^ V I J>La ^j-o Cj l a x A LJ I J_iioj ^.1 aj < < i fl i-i ‘< 1.1 j_L-a LIaJ I 6 J_A JLo Jja Oljuj Ij 

<Cjj <iAm jA^u J^I^Ji 4 111j i i J,T.V ^_u i^ Lfl j^aV [j jL^VI J^-a Lu 

^jJes ^jC. 01 i Irt al I d JJb aJlJ 4-^La. dliA Q i-ui > Is kllij £-OJ . < iA l\i I 6 u LlJlj j. ft jlaI IJ 
j| .<_Lfi■ ■ ■ < iftl-> l! I CjLlLajJI 6JJh (_^u-aj ^ Idlin' 6^)_Ui ^li (4 *\ ^jjlLa 

p 

I JlIxsQ ^ I tl-k ill I OjlSLII Lo <J!La) <-i$Lul^ \ n Cj^LflLj ^ I \ A. "i ... I ^JLq 

v_jjI I J^-o J_»j—a ^ LljL . jjj t > xl^I I «LtiLi-u JaLij ^I 4 _ij^_lJ CiLc. 1 * <Ti I j | LL LuXiJ 

^ojj jjl ^ ilrJL <jS_aj ^1 <<01 i*il I 6jjJ *iAlj I i i ..LIa i ftJruA jjl ^ j ^ -hi 

. 4-uj!£J I 6 Ll=J I (JA IJ 

<L_kj [lit 11 ^LfljVI j >4 still oL&JjlLI _a Cl l il Af ^ IJ_■%" t a I |J“ a~*> < im ajjJ I SjAftJI 

^JLA «\*\\*\»*\* ^Jb 




input 


output 


/V 

B- 


ANP 

9 ote 


(^Lllj j Ll^ (Sjaj 

< Am) SjLJjj j| ^ jLaJJ ja(s j »_i 11 J^ljU (jl^Luj cJLjb 
^7 Ll>* ^jLi] ^ iLit ssi *_> «l I4 La>«m I Ijl 


ft 4, ^> ) JjLLa oLtlj-i J Jjj ( N ) J 0 ^ < jI a a l l 

^ i-ftjll LljjjJ I (JjLI du jl jJolSjl] C 1 UJ 3 III ^j-a 6 JjJC jl JCU <j flirt\11 CiLI^aJI p Lu J^ajj 
^>1315 La Joe. ^1 Jj^lo ^ QAfl ^jJc. 6jjL5 j LIjj OL^-* Luj Lj < 1 ^ ilf. ^Jn Luu a <Sj^laJ 

^ t \ (- N ”t~ ^ _1 J \ iial A J A r. «ti**n ,JjL I J ^_j (J^ Cj L^J 1 iilui I ^jq 

'SL-aJf jj-o ^ l^j I jjjV ^ L-^. I Cj LojJjlL I ^j-ij^ii *il I 6I jJ I 6 p L_Jj IJLA 

.CjLacj (Cj^^Ij «Oli-Ij)AA CjL flJL ^j 4 OLaJ^j_la dj£.^ 
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, 1 « I \ > \ L»Ju L^jLij J ‘-r* LuJ I £ t s~ i 1^0 Jj J il 4. iili~il I 4j^j]| , J i-vl I ^ya J , «Loj 

Cu Jj Ij r 4 _uj£1 I 4 >* 1 11 ^ J^-» uU 1 -*- 1 J) * c) ^ a J ^43-^11 J I^juuV I Jj I La-^ 

^ ^ if 

- > a <= ^ i~ jju <**kuJI 4. Va * A 1 1 L 4 u^J^ c£*-* 4ixialL Lo ^ "w» ^ !«*• 4uUi 

^j-tr. a t i *sJ 1 <L_la11 J "■> "i ini I 1 'Vjl 4 ^Iaa J I 6 j_A ^jfl c Lx a t* . V I Jja Lj, i iu.fi i'H'A 

IJ-A <] JJJ I)A^ ^ J-ojJ L jl jjjllu ^ J)Q~t m i ^^iJI b L-zJ I ^ Ifl i-.ifl'i j7 jLaiJl : LjIj <«UlLLzJI 
jl v-A^LlA.1 fj\ JjjJJ J nlu i j Jjl t iC i kj <j^jlj-i^JI 6 j-A Jjli IJ-JI 4 jj^.Lj Jja . ^ LaJI ^ ji ±aj , 1 
<L_ljj^J I S I * -^1 I Jjt 4u I Jj_j-^j J-1_$J <—i > a j J a i ^ jJ I b 1 .t_^l I j/ t- 4. o^ a~i 

.<ujSLH jJh 4 jLux jJjj Jj I Lf l£. JjSLoj ^Lo^U 4^^aJI «Lojilij 

Lo_Aj « Mlt Jja Jjlu! I ^ Ijj ^jlJI Ci I XiAaJ I 4_uul jJ-i ^2j J-aC. 4_iiijjj OA^ul I l_^Lj_o 
1-iLac.j Norman Margolus ^jJ^jLa Tom Toffoli Jji^j ^j3 jjj ju^ II *LJc j>a 

jJjLuij IBM L1a-o ^xll uSIjj JjI^j * j , j^- oljlL ^ <uiLi ^Jc. I» 

, 4 _j I q Ij >a * ~ 1 |j f. L^V I cj Uuq Lj o Ll uiL mI c Ija^ j •% l Charlos Bennett culu 
<jLilLI ^yfLuLojJjl jJb <-Lfll^J L ^| <1 i Ajlj 

jU .. ..t |J I . I ^Jalftil Jj i LJI (jJ-o U^aI I Jj-» j-A Jj | Q i lu j * * mK IJ 6 jj Jj 

.<jj-jj^J I ^jojIL «Gl/jj ^K^.L L^ tlr. 

Lo JS Jj] j^AJLJ I I J-° Ji Jj | i AJ 6 Lj=J I Jj I ^ <£La11 I <Uj-L=J Ij 

; J III I ,J ♦ * • “ ^_lc. . <Cjj_^J I 6 L ■J I 4 i j *^^ jJ j I 4_S UJ j Lul o i C>^ Jj-o ^j Ljjj 

J^jj V <j 1 jj . I lAjI 6 LpJI jjj-U-q£] 1 j ^> « A Jjioj <jL-ixskl Jj5LoII Jjn JjC. CjLiIax. J 3 ^, 

<L15 jj£ J [ j ij II <jj|jB Cu I jj Lo-C. 4 t « A L J 4J l - 1 . 0.0 f^\ Lojlo 4_& 1 a~ a ^^jia 

4a »jL 1 I a.\ o a 1^ >4ji a ^a i V 61 i*%1 1 ^jLu j >i<*>a (jli I j^l j *Lit*\Lo LuIj La^ 

JI JaaJI ijjd <jl_C <y 1 Vi 6 JLAj . ^jLd « T i 1 Jj J^-lU 5 JjL5 ^jLojJI b J-A Cul^ j ^ <JjLo-o 
Jj I I ^ rt V | jjAJ iAi 4-> fl I AaI I b 1 1-fc . l I 4 .1 A j . A 1 fl Cj^LoJ-JLo 1 j Ifc ^ ■ >■» ^ « Jj I gj/»H Jj^jOJ 
JA.Ij 4 \ < i a j| 4 K.T 1 t.o (Sj-a. 6 J lj| 1 Jj-aJ I ^Jc. jj-a. I ^J-A^ J l^j A *i i j u u I V 4_jj Ijj 1 T 1 r cl LxA 
LajL-JI Cj I J-> J ~tll LLuJoj Jjj^J I ^ i l nI L AJj^j-o ^_A LaS 4_u^ill 6 L-=J I 

. <jjI jJ I 4jl^.Ij 1L Joitjl] 4 -laI^JI 4^^jjJL * L >11 ^i.-ai LoIia 4... 0 *> j U mll 

t . .. I~ ( I - (j *> n 4j^l*jl fjA 1 AQ i A» 1 J)-o Jj Ljju A J ^jljJI ^LuVIj 4-AjIjJI 4jL tv l_jl I 

* * p 

CjLuV (£ I__^j^£1 Laj jA a ^j^jJall Jjj ^j « nfl LojLflj ^ u \ ^J,L*J I jj j aia^I \ 
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I jjSi j|i .aL^JI ^i^ail ^-iljJI £ lliV I SjLcJ Ljj if. ^1 jjxj «LuC 1 LL 1 

t- « t. a * t Z ' * 

<_u IJ i7i*|I ^jV <j( Mill <1 ^I^JJ-Sk 0^!j »5-»Liil 1 A ^ J.A Cx^l lu jl jJ 

4_i _\ u'i^^ jSL^J V ^LilLj r4_U^5kll 6 1 I *J1 LLilli 4.x 111 JUU ^ill w u *11 I iJJ 

I j_A ^Jl a < i a > t .Ul I o^LSLLil I i [j i ti 11 I jlj tjlljh jl LiA —11 j 6jLc.| ^i^-al 

U <ju L^J Vj 4 >la Q 6 Li^k. 4i | V I . OlxJo o I j i* <i juc. till Ij J Ax 11 £ i ja JI 

^JI 4 it 11*1 j Lljjlj l>al Jj-k Sj jjl <iUi jji 4 \\n\ Ij .qIaj u_flj-*-u jjj»i_=JI < j$ a u <_£l 

# , ^ # 

. I jjflal jj^i I j £ Llj SjLJ jt jLal 6jLlc.l jIoj L jj^ ill Ljj-o (tjjjl-i 


^31 ill J 7 LHVI ftjLL <^aLkll £jLa 1II AJJb JiLo 6 [ J^l I J I 

I ^ 1 Li_aJ I jSkLklll c-i»i«l 1 La ^_ln j ^ 1 ' “"j dillaj L$iV <a kj^ui 6 i-A 

4 s Jj£ 4 a U. * a <_aLLa I 4 Ij ^ J^a JI I 4 II <ila fll I a 1 1 *kll lljJij Lil 1 ^Jj / (iij^ 

^ilJI <j-a ijVI ji IjJ I , «Laa^a in ^jX-JI 6 JJb ^Lfl < J-jixll I {ja <laJL-a 

J ' _ 

^ j Lojj v fl i^illj ^j-jlill aJa 111 I 4.iu Ijjj (J 3 1 ^iilj 4i f_ I \ U , >W I 51 —1 -vJ I jjl^jlx. Q"wl 
J^LL ij-a SL-^ Jul 4_Lil^aj a Jj ^.^.1 Uli ^ 1 JJj (J^ (SS*3 1 } ^II jll^j ~lI jl J_Jj_jJI 

.6UJI ^Uali <jixfill < tl\-urafll)I jo^llxll 

: Chris Lsngton jjjJLaiV j^ual JI ^JLc < < Lju ji oajljlII ^J a r 4 -jlLjj 

j-a — oljUr. ^x.jJ OIj-ajAJ-aSlI ^ aK 4 -a.jJj JAa a ^LtH i-oj <jlliaL Ljjlilx.1" 

.. J Iji. I jjxil ^yA <£^lx^a J>1 L^lUj ^-L^i j 4 j | l^ll Jj J^a — c^i\ Ij^J f.lj^VI JS 

,> .^"(jjSJI 5JLJI 5oaJI oUiKJI Jli Jl c Lai liLij ^ UiL 5^JLI 5^11-yi oki,i 
jLjJI ^j-a <Lfll3 JJ *1 Ij ^ 11 l*ia,\ -^3 i<iI Ijj Iiilli POUndStOne <UI ^Jllj 43 v -v I \ 

f. c 

^jauI 4 i % 1*41 ^61 i-^l 1^ jjJfl Lilli L^=kLu] jLjlLI i Loll I (jj-i 6 LaJl ^J..l ta jkK Luli <^lnl 

Li^ <ia, Cx^" x 1 u I j ^ Ij Lljjjiit 6j^^a 1 6 LaJl <^_» Lii-a L^i 1 Jj^l (jl jau^ 

L-ij 4 i> n jjJI ^Jj i i it ^ill 4 ..,a’. a. ^ .. <J J^c, CiL^LlU 4_^JL_aj joAmi ^g^Luj-a J^Li. J^a 4iV 
j li *1 (_^il I ClijJI Q^iijuu (^5 LrJ I) ^7 iLai Q I 1M illli r^llill ^7 LuV I SjLc.1 

^ ^ — <jjliiL — 1 jxijj_la)I 4aJ) 


6 l_i ~kl I ^a 4 .» t all! Cj^*\ iiiil I | j-|^j_fll <L^jjl SaJU ^J| i_xJbi ^ 1^1(_$ i ^ 

<-ulj »uf <JL=h. r^_^J I c I .A all LiLS Lc. Liill <Lol JjL^ li] (JaI "kl I :<_lcIj i-u 

____ f 

^4-uil 4 a r. [ lil ftj 1 .a O L Ijja JjjL cij J a i 111 j ^ h i ui ^1 (ill LliV I Li I « I 


( A )M.Aall 


Ii-4 jj-a c l^a. | i 


7J6 



ft LltJ I ft JLfr-fl L J^ Jaj jj ijlSLflVI ftj-A ^jjJl jl 4_Ll_i_iia LojLLg < ajJ vlU j £-oj 

s S I 

4_J« LJuJ I ^_L. cJj ~wV> Lr lJ I |J 1 f\ i.a jV 1 <S«iUj5 I *1 Cmm. ilj ftjliLo ft Ll=w Jj^-o ^_A I 

^ jJ I j'jn | I J 4~ *>- A ^j-A 1 Lu Ia_1j L^jS^Lu i oil ft] I ft 1 t "’fc II 6 L5 1 **k A 

6 s ^ 

Cj LIj 151 I cJjJL-u 6 L-^J I £-o j I i-ua j wu ^ J | — kJ*j lx-0 L5 L, U ."sLpJf l_^J 

ftjitiTil I M_ill l^tixl I <JLJ Ij Laj^-laJI Llj^ 5 <-a-»Lill p LiaIiV I j| 

6 J ■"■ Li_a ft 15 L^_ft I jj I p LJ I ft J Lc | jf jj-oi LA jj_u J_5 ^ I «L^lIi LlaJ I $ -fl la Lai] L 

in *XA 4 \*aJ I O Lij 1511 I i 11 p 1 i u^kl I j I iTill * -*- I 4_u .7.» II 

•U^jVl Jc 

.^llll J I yaj4 j-A IjA S<L>Ll.u.q iAa. jjj5 tilliA JjAj QL5 I jJj 
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”A ( ii >1 >11” gf dUaJjJilJI fqJfgJLJIg 


I (gJLlJI 


* * * * 
ji I ^JU LJ I Jj-o La LjIj ( (jlaLLo Lbl Jx jjjJI ^L^Vl Iwti AJb I * 1 ft ^ L j-=kJ 

JAUJ jkL*JI ^ ,jI 6 jlc. jjjil X \ — dU jJ Lljj “ jJIj ^JjoaJL p » fin JSjJtu Jjij-aLao 

^Jb * l"-M Lj *v utl qaI ia! I ^^LaJL ^_yj 1 *11 ~\V I JjLS /4 a ■ a -v 11 j| ^SljJI Juj 

<j| ,\Wx\ jvl^kll kL ^_a IjLL <—r> a*i 6 jLc Lui ^Jj . 1 iAjI Si «tiij j-oVI ^a 1 a■%!I 6j-^.j 

^ I ajjj LLjL^jj ^^iJI pllLij jJLJI LujLaJ o±i d-S^-il ^\»*\\ ^q_»q -v 

JjC. 6 jLlC j> laJ I ^JL. jL^ Ijj La£. ^Urm (JS jm > 1 jSLjlj ^jJaiAoi .gjiaA > ij^a 

uf jl u-k- u^j 6 jj^ u* J-* 'x **-*^ jJlc.' Jjlj 

d AlUjj jI <A 1 J "k*i JUi\ ( VlS A > d fl ifl ~k II ^JU 1 \ fl ti ^lj < 0- »fl -V j_l£ 1 A 4 iK J I ^ ft » Q "k 1 a -|K 

. *?£ j-k-aji I I j-A jl_>5 jlAaV 

tJjJj Laiu Llj <^aLk \ _Laj VI Cwul jk^La»Vl <jLi plcjVI f jJi J>n*vu <JLjjj-aJI djl^VI 

d_a. Ij | Lc 6 J Lc. ! JL x A 1 V p Lc JI j-Aj . I k_jjLaJ ^j-o (jj Slj j»J L*J I i n Lftj JL^. 

JLa> ^jftj <<juaL^JI ^jjLaj £4 d flQ | j" « Lbjl n r L ^ fl 1 ft^k <j| ^Ll I ^isJI oLtijL-u 

Llxi Ulm l V ^j-uVj Jj-o ^ aJ^J f4^1 j-& Lc$ ^llJI AjLi <kSJI 

^ull tJJj d j fl x iA L^jLj ^ <-u 1 1 ^j_C.J j-J-ol (jl 4 jjj ^ JjLiil ^l 

i p I JI jL j J L-=. ^Jb Laj I jF^ Ij jot d_Lfl IS d —2kj Jj JL AJU ^| ^-aJbj lJJ-La» I ^ » \t rx\ 

i—i-SJa la d»JU-» 1^-i-ja j-J_C JjjSj 6 jl_C. I I d A a, A ^Jl 6 jL^iVI * 6JjLfl V djj j| 

JJlj kill jS Lo 6 J Lc ifl-kl I LaJ I ^ o ml I ^J LaJ i I lJ^U . d.d\7k. 1 uj (Jj d 1 U 1 7<*i nj 
, jjpkl I jjUG 0^1 ^JElj ja % mi III dflju^i > Lajlc. j| i J > til I {jA ^ujjS Sjc 
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A a jft -vtl 


a L^La^x < i u a 111 a j I jc. jj j LSi I < 11^1 ^Jj si I ^jc. <5_iLJI o 1 U.-^^L1 I oj L^ 

OLJLoJlI I L*j I jjj \ II J^oj >—fl i*^ *"■ ■ >->j i.. I Lu^J I fll1 ^.is * <A-jAa»JJ jjj i ia^I I 

J Laul I ^jJ I 5 JuLaJL I 01 ila-jJ I 6 L£ L rw o 4 j^/> i fl IJ il I < \ -». Lj ^j-o ^j.^»j < I 

J Jijj e Ij^j <JaL lu i i ^y\jt» aj-Aj-^. <j-a J-^J-*- 1 4jl LjIj (_£j-^* I <J-^.L ^j-oj <^aj]j t J I 

^l2jl£ Jj-ojJI ^ Lo Sjlx. . ( j-L*-a OJ^ LiJa (^jAj ^jJI jjjajll <j-a > * 

LLlAjj JL^juuVI jj^I jj-® (j-Aj jLfijjaYlj jL^V I pll jA ^ < 0 l j-° <Jjj*1jjj^ I \» ■>">■" ju£ I J^ *■"*» jl 
jjj u a^J I (jjj . o LojJjlI I ^jjs bit <jj Ja ft j Lfl i A j* ■ ^ < Q Lu$[ La <Jqjjj I jj Lfra 1 jLaJLio# I 

jjj_i 'tX ^output ^* jj a <I-i I l$Jj. -k.il input Jj-^j <li J.A.G < 1 1 mj j 1 <L_^ 

. 4iflt jiflll 4flja-wl| ^Jc, ( i Aili <j \jj-vlJ| CiUtft»H Jj-Q ^jIaJI (J-QJiJ I I JJh ^j| tll)j£ JLJIj 

<1U> t^juaitiH Jja. jJ-l-J Jlo (_£ jlc. ^jLjjJI ^LLj Jo Liu £_a jjj ixalll Jo Liu jjli 

oLojIjlL I 6 j-A Jja (<ItjjLuj j^J I £jut a ja (j -0 <ILJ ^ I LaJjA^j Jj SL aj jJ^Vl IjJb 

^Li iii C. uLulau 1-Ajlkc.l jlftj L$J <lu^UI ^.LSjVlj JJJ i i n*\l I I Js^Jj ^_!lJ I ^Jb 

<X.jjjjJ j-^I 1 1 1 111 cD j J JU j-^l *i /> O-fij ^-Sj r^LijVI j-® <Xi-u1j_u jl 

^Lt x Lo I j-Aj 1 I J^jAj <l-ft 4-a.jLL O Lajlil I j-o ^J_ 2 fc. I <j_i _i L ^ ft..i^j ijSLai 6 JJbj (^jjL I 

<LL>i] I J_u Ijil I j4 <£J Ay A JlttL L_A |Xd aoijJL I A LjjJ lj JJJ 1 i a*S Lti I j-O ^jjlaj 

,(<^jjLJIj <^jjJI jr: jjjfj o^!j5) 

^ ^V<J 4 jJV I i—i t i^-J lj < _1 ^JjaaI I Cj LJajJ I ^Jjj -LjjJ L p Loixl I ^ LouJh I J iTiTi Ij Jj I jj J_iJ 
LfJ 1 jJ=uj < iaLI I Jjj Ij_aJ I <j jjj 1 1 a\ Cj 1 -vli-iirfnft j-o LaJ I jSLfij j I 1 JiL jj^j 

cjLujI jjJl j q.a a ^^iStephen Wolfrsm ^ Ij_ilj ja i m <JLs LI 1 a Ja <_j 1... -v ^ jVl 

<_i La S JJbj i<jjjj \ \ h i^jJ I jLjj <jAj jjJ&J I ^JexJ lPri©nC0tOn n jjJJj-uJjj 4 n io tL I 

^ ^ Cj I JJJ i.i.A*\l I <J ^ jAj j | 

<tLrJ <jLuj-^. oLc.jj.uj Ija J iJ "■>." i j LsJ I <JL*. JjJaj a t, I jj-o :^LLo jLiJI jA. 

^ lj-^ t < n ^£jj*.| 4-U-vJ ^JJj « Q La j lj 11 <JjjJsi 41 ml 141 jJlLaJjjj La J-Aj <5jJI ^j-® Lo <^wj Jj^ Lo 

K ,i — aLjjjJ 1 j_oj jj-a qj ajujj (^JjV I j 1 f. ol — ojlaJJ J^o JjJaJ I <JjLa 4 L 41 I 14 11 j I il 1 J 1 J j 

.^4j=».jLi. OLajJa.o 4 -ojLa ^J| <1^.1 jJ I QLajL lLI <-ojG qJj^-j LAjLbjjlj 
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J^La ^yQ I JfJliA ^jj^aS) I Q 1 j_LqjJ Ij 4 tJt 1 JraJ I Q i iia X I I 45}LjlJ I Qa J ft I jjJj 

<Lal. L«lji L 6 J Lc. 4 \ fl j-A IjJq j | Cj La-uu I pLlt^ I j ^.SJ I 4_» J&j 

AjSJ I j \ *~» l a-Ucj <4_iLLJ I Jja 6 JJ-aA oLj*i i n o iiILIa" ,jV 41 j^fl’t a <Cflj.fl.-J I ^_fl ^Jb 

t 

4_j Lfl LclAj Jaaj a <JS ,j IS Ijli iCiLijuJ 1 i j-U A j-flfl (Jja-I La tllljj £-\±s*~ Lg_jLfl L^-IiLLa 

jjj-ixaSJI 4_JljLfl j-Ajal llL^aj AS JjjSj IaAj <p«3j (_jJj Cy* JIaIjI SjilJI 6 j_A jLlc.1 n i 

-Sllui gH jjuj j_a] jjj a 4 JjI aa ^jaaaS JS 4-JSa j t „> 11 tt\j . Cn.V -kH ^JjlII ^fl 

, # , « 

^Li ^uL-ul J-A I jjb I 4 Aj Ij ijJJJAaSS JaJL J 4 j-u fl l jJb ^Uftj 6 S La A ^^lc jjlfl I 

IjjjS jjfcljUl ^j-o Lbj-iCj jliJI 'J^jjLu^j caSIjSJI jjV ifl"kll fJUU J 7 jLaj ^< jjjj^a^JI 
J)Sa > ^Uaj (g\ Jjb ^jSlj L$J ^jLaj JaC jjSaj ^JLjJLj ill jaTi La 

4-uLuAaJ I 4 jLljSa j ^_fl 6j£jl Jja jjjU x^JI j_j I £_Ajaj p I Iililj jflifl t ^ I jUj «SjaJI I jjfc ^ 

^jS ljl_$ ^UaJ ^1 6 Sla A 4.L < \AJ ^JIaJLj <jjV I ^la L ij^ JU ^fljjAfl jX LLLj ^ I J5 a 

I AA I ttn-k ^ya 4j^aj 4-uLduaJI 4jLIaC <CaaI^ 4ajJj JAJLa ^UcJ (gl £}\ 6 Lui aA t «o «Q^- dLI j 

. «LujSll ULjjaII jJbljJa <il^ 6 IS La-o 

JIa 1 />Lj^j jj | ‘ Q 1 Sj ^*\ nL ajjV I I ^-J. i.ixiJ I 4 i A La ^_i Luul I i*> fll I ^_fi CajjIi 

^jl JJj ^J_fl LlLuaj llj| jJ_uj omLJI jxfl 4_1J^S I t »1 Jjj jjl 4 \Sai SL»_aJI 
^^laJI g i jjuII ^ fl \ fl rJI Jj^SJI ^A^LaL ^SLaj jl 4 j( i 7 n Jjl jSai <L_ujSJI dL_i_aJi 

Jj-flj jjjajaS 6 IS La a 4aSaj ^ajS)! ^JV I uLuJI ^^Jc. jjLill ^^SjjLojjVI 

^1 SlSLa-a oi 4 j li <4 -ijjj i iaS 4a1aaS Lfl aaJlSj JjSaj 4Afljjafl 4iLr 4_iI jj I jl lLcL l A >I^ 

4-ajjS 4-ajlIS ^SjliLajjjI g xmi l jSti yjjb ^ ^ l j a.i | | Saa ^.Llaj 4Sj_a 

4afl ^JaIuu j| ^Jaj ^ jJ I Jai I ^j| Jja > <j| 4 jSaj Jjh * \ Ail. I «ioA ^ja 4jljjSJI 6 Liall 4 aiaj 

s ^ 

^Jb 4 L-fliIj-i-ftj I ^Jaol I JS CulS Ijj : j i %j jj -IJ (jJb #fl ifl all ^ja 4_aIj 4 "v i u*>S 

J)Jlaj ^ jJ I La_A . 4fl J JSj 4 jfl ' j j a 11 a. U\l | SlSla a I 4 iSaj CjIjJJ-iaaSJ I CjjIS Ijjj <0 Ijjj_iaaS 

JaLS jAt uujjj Infl fl jJb 4 i i <till jjLi 4_iLa^U jJaaj pjJ.1 S4 i i jaJ I LxJ I ^jc. ^ Q t o -vl | ^JLaJI 

CjLajJjlII 4_fl J ^Lfl < Lo »_jSjS 4Sj-a caI him jja JUJU J .i i. i.u a\fl .^.fl. ii all 

jjjjljaSJI ^aI^j dlJj i^yA t 4- U~O UJ 4j jjJLj LL i fliln 6 a jjjSXt-u 4_LaljJf 

^jLj itil I jjjQJI JLflx.1 ^yc. 4_aL c. <fl j-ai I a tj t all oVLa lum \ "\\ La 6jlc 4ilfl fill 

JaaJL jjlj ,45j j!iS |j p Li-j jjSl ^-a I^j J^aa j jj) pjaU JjSaj ^jSJj . IjSjbj j ixsi 'J I ^Lw*a^LJ 
jJS .7. i 4_a 'Q -J | 4j1aJlI I i yJ^ I j-C-V I JSJ d IS Lai I p"~ -y IJ jAju jaS Ij jjS I Cj IajLla ^Aa 

. Xiaj jjaja 
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6 A JjL_L»_i I i fill! ^j-a ^ i.» n (gj t i i i fl ^-fl |^J j t i fl i I S 1 -h n (t 

f # t 

Lu I I ^jja L-AjlLa La j( nr L ^jIajVL <Jlj>_i_u]l I JJh k_jlj^JI I HijJea 

4 »j-.ij ^^ J I j ■ -■ ■ I Li 4 _£^Lc. <J j_fll I I j_A . L$J ‘L-i_gJ3j 6 L£ 1 •% a ^g Ij 4. iA ifl.^J I I Q > j i fl 11 

IjIj t Ojj <£Laji u ^ ^ p Lijj-iJ I (j -*- 1 LP up Jj V ^ q! I j_^-s 4 -^jaL 11 u La^j i ^j>ajJ I 

jj-c ^ ft \\ I I 4 iSLaj iilt (jLs ^ i-u \ x 11 ^^LLiVI *uLL5 i ag 1 J jII.*aJ .Ij ^_^=>UI jjL^ 

Ji d l$ " « «*i ^jVI .^ b L^lV J \ * A fl*i (_gl LfLJj ^ jja. a A ~i“ V L^ll I .5j i * 

<5 UaJ I J JlLal i I IJ jfl Irk'i ^jJ I 6 J I jrJ Ij J-aJU <5 Uq <aj LlJ I LlaIjJ I Cj I jjJ i la^J I 

■ _« * Jj I Uj f j-ij i a a<H I p I j| ^j^ifl-i 6jlj-aJ I 6 j-A I j_i <jV < 1 fl JLO (j*~> l-w il I o» ^jJI «UU 1 ia! i 

4_i jjj_j-A 1 I j—i-ta LlaJ I £»a I fl i fl a*i fj^AJ «j « ■ >■*> 11j . L fl La J^LflV I *uJ-a_c ^Jj ihiLa^jV I ^JaA-a 

La La. i^-ljTLo I JJhj . 6j I j^ ^y~ 11 Jjlfl aJI ^tlfl lfl ifl 6 j^ ^-fl . ^-ij) i ia^I I A \flim\JL lj 

jj-o VI La jj ol I ^-A-laj La-UC, I (j » a <.4i1 ^iJ I S^jJLuaJf <Jl_flj_flJI lilt Jjl j| 
jj k \ fl ^5 LJI La | < Cjj i/^ 1 I I JJb ^_fl 10 J4J, < Ti 1 ^lJ \j t^yj-i III I ^ILfl ^1 ( i4**i ^ll I <1 UqJ I 

<j LL> J iCOi ^ l*i fll I ^ xaauslj L^Loalu J) I iXaJfcl a <5 LLJI ^_fl <aK**i1 I 6 JJbj < ^ till I I J 6 j I j 
IjL^ <t-ol (jp 6 J a> *\l I 4 aK"ll 6 J-A ^ i.a t ^±11 i A*i a ^J <Off, On 

.^jllt ji ('gjA*- l-uj-*i« qIHII Jaa jj ^ 


< ^-iaasuj <1 ulI p I i_j 1 hi m 6^) I j^J 1^5 t < ua j I V I < Jar <1 LLJ I Cj.tli.Tii 

jjl JjjJ i 1 a p^aIi ^J| M (j La *.All LijIj-sJI LflLleJ I a J^a A ^ *~ <j I ill*i^ a i VJ 
^_L VLla J_su La I j_Aj t [ fl ‘in 6 jA.1 "i «u La joi-J JlV I ^-L SjI^aJ I J-lfl J^a JjJ^a ^1 ( j^aj» Vi 
S j(fl*\i-uV I fjfi.A i V ^gl UL3*^ (_gUI 4-ijl^j-iiJI tSllaLujil ^lill ^jjjtill 

:dl]j dll^jl jjj_ia-aSLl I p t air (jAa j ^ I k" i a Ij . ajlLfl <J J-o_aJ <jjlj_aJI 4-1 LLJ I ^.fl ^jLlAJ I ^j-a 
J^a 6^) \ CjL^jJj a k 1 11 ^1 i lU^jj Oj L jJfc 4jjlj_aJI Ki alii.vll ^jLjJI jjjjLUl j 

i^.11 ^Li_fIL jjLli*_jj (^entropy Luj^JolVIj Sjlj-aJI aj^-s ^jV ^a i i,!r> 


^Lfl 4 »lr^ f ini -fl sZjIjJ—II L>—® 6^. t.J^I I iZjL A -a- ^ i 11 VI ^l*_a V (^jJI.J iCjljjil 

4jl_fl o I jill I (gj 1 xa a ^y-L q_u LflJs I jJ-Jl-iIlj 4^.jjJ jJu A a ^ * u i t ^ a iu/iI jJ O Ijjj. \ ,\ a^i I 

s 

. La Lcj 6 j)jll I 6JIJjxl I t jiaj 


(^Ajlll) .^jIjaJI ^-oliJjJI ^(Jaail ^_fl IajjJ ,ju Li^.|-fc"u nj i^ ■ ALj JaLc <-■ Haj L->jjJajVI 


742 



a~ w i j 4_iJ Uli I I Ij-A £x (_y=>j I .».± > 4-jL^j jJ-lj ^-*-m L*> I I J-ix dJL_A Lfl dll J £xj 

« „ „ _ * 

Lx lx> Jj-iSLLuj l^_l (Ji I dl lj) i LijJ I jJ-i-a-A] I ^ajj-«* ! iI I j L l^j ^ J-i t ^5 I 6j I I 
. ,L A A b A_a. IJ JjL-Ax i"t l ^ J j l^-J n 1 ^Jb j ^yCkjX. i-I&AA Jxw lj dlli u L frlx £ j LaJ I 

tJ_A i^jLAJI ^A 6jLJuI ^_jLi£. ^A <j| Jj_aJ I Jj^aj V IS <dUj j^jS-e a > V <j| q-j-oI^JI ^xj 
1 j_A . S Ixfrlx ^A 6^ Li j V 4x1 jl il *v 1 jl I ii-i1 1 1 Aj^ I ^A 6A^ lj 5^jLi| | ' 

^Jc. J j 1..!.^ ^jl dl-I ^ X j ^jLJI <_< ( j ii ^1 1 ^A 4x| 4 ^ a A 1^1 1 4 A i A ^kl I \ J. Jl I A»A-=k_jJI 

j^x Jlj • “ \I ^Jc. i-uVI V ^a iiLII^ *1 ^j»xVI <^1 a iduVI jjx «-»j^Vl 

4 ix^lI &aa ,jl a!I Jjx_a £ Lx < ix ^ ^jc. iUVI (j| tiLl <J_la ^$1 4xV 4 -xL^VI 
^JJ 6 JjjJ I <Gixj jJJJJx^ V <j| dllj j>x ^ ixL ,j I jj^xjj « • + 1 jl V+\ ^| X+X £_x2h ,J_*-«aLa. 

.^^xmLujVI jkli I <xjjoll i_jLi_uV I 

* * 

twiJjj ,j-ft a < i Ua.» jjl ^1L“. ,,. I < i.7* A 111 I 6 J-A ^A Lx J-Lk. 4 A i A *^11 ^A i^JLjJb 

<xxxj1aII ^j-c. Liu j^=k IBM ^x Charles Bennett culu ^IjLioj Rolf Landauer jjliV 
CjUxaJI Jiixiij JLac] ^oixjC <±lc i_jj^J 4jI Ot r^JVI ut ual I ^A Ljl^-ix I Aj ^jJlj dll J 
X+X ^xa i L^-xA ^3-Aj L)l «J X+X+\ ^x ■% OiaJU j^l \ a!I jjV < IA-iJLi L^jLaJI jl 

dJLjb pi iIa ■ 11 juLuJI IjUb ijA3 ‘ ® LLa.V I J^jxa_aJJ \ + i ^ a ^ t 1 JJ-slU qLj! < oil 
jl O-LxuAjI X+X ^jJb ^jjJl «Lil.^V I <_JxjJI lx Vi i t ^JL [ i A 1 L a -v I ^jJ I 4 L > ■ ,.j 4_L.^x 

Lie < -‘7 *~3 ** * V jj j| . <xjLu_=J I <xlxxll ^jx ^ O ' ** 1 ... 11 pJ^aJL <-L-«axx j * ^ cL L Lx^ qJxJ& j 

oLjJjlL I J i a" i in Sj^IaII gxu^j ^jl In If Lxjjj *Iaxju CiL^Ltil pLaJ| 

.JI^xJI ^1 i»LbVI ^1 pIjl>1I i)\ L« j!>LL Jx il^^x ^1 ^ 


i S^jj. j l<UU^U J-iUJI JkilI IjJt s^A iia^xl < i mLx oLI^J ^AaLax ^ I X AXU XI (Jjb ^jSJj 
(Jiljil jKL.i I4J Ll ( j-i f jA dlljj <MIT (Jjx Ed Fredkin jl <. a■ I Lx^ j^xa ^xloJL 

^aTi <JL»jlaj ^jLc 6j^ajl ^dJI ^LaJ.1 ^ II <jJ L 6 Laj i^jLaJJ K11 u Li I j 

jujlu Jiiu «Gj I j| jjix-1 oLmx ^ I 4 -^jl A.II CjL jIa_L I ol^iA ( ^A <iilj]| oLxji&JU 

i^aj V 6J-=vlj ^| ^A I <(<LliLj jj£, jl^ c i lAflll ^_A 6A=k.ljlx 4i i<L ^A ^ILa. 

tj£xj V lx ulaj < I^XJ V ^Jj| Ka * 1 1 ^ iftfc JJJAAQ^ ^1^ J\Sa ^ 6j^AJX joJlII 4qLLJ I J..C J | 

j 

JHo ^Uaj J i"k*i p^xJJ J^xj <j| ^^lalll ^gj^mill ^^Jc. Jjjj I Sjlj^JI ^jx <Lilax 

v I Jj^A ^ Il-i*ix4iI J_Aj (<± ujj\a 11 <iLa <l^Li ^jx LLi^xaJ lj I txLu-aJI 
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I JAj < t a jaC. o ! 

CiljJJ J Irt*s ^1 


j^La. j_a lj_La. 1 I jlai ■ ■ ■ «•> 4a i^_U»_t v >j|j±i / l~ i I 11 t A. » n <~ 

■s. | a. > | I ii ^ | < 1 in < A 4 I 6 La i <■> t " 1 1 J a r i Q > Lj[ l 1 l I 1 a 4 t ^ A I ^ 1 La 1 1 | 

. 4-U.u ISiJLJ I 


w_flj_3U uLojIajV I (jjiaJI ^ I <JLfcxuu J-L^a itj J_1 j_a ) JIjaaj JLlA 

JIj£ ■ “■■■■ <1 <Ulil 1 J-C IjJB jV ^ in CjuuujJ aLlaII «LulI Lfl Jfc ^j~aA I o 1 j-ijjlaa£] I jl 

^Ul I ^ I t i/ll I j-A 4—oJi-fl dUj £_AJ (p Ijjll Jj-*-i j I ^ > i r>~ AUJ V |fc-ll. ~ > i ll ^jj-®- 1 ) 

j 1 ajj_i Li i *G I Jl ja j£ Ja^-A O ^ Uo_i JicLj 4 i > uj^ jJL I 4 i 4 iL Ua 4J \ i LajjjV I 

^ JL 4Jjjj_5 o 1 -^. j-A \ \ c. jjj x i ja \*s 4 a \n-n Norman Margolus ^jujJjjajLo 

^Jc. ^ 1<i^f, j_*£. jl *7 iTi 1 <JlxA Ai J 4j| jA CT^) ^“*“ 6 LLj j_i_flJ I j I ^_jLi_u_aJI 

. LojJjV I <_£jlaJI ^ U II >11 tlV I JjJ 11 ft^H ^gJ~Li-uA 

> QQjl I j| 4 >4*11 j | I^jL-ui jA 4 ouij^A a i (J-oJLj ^jJ I 4_ixjjj_aJ I jL» <li Lil I 4..A 1 fl-al1 

^jjfu (jj jJ I ^ a 1 a -J 1 ^a t j 1 oil ^JLslIIj 4jj ~ j t-i XH Sl£LJJ j_i_» 4 Qj a~ll t ^Lkll i^j \ is\ all 
Cii i Laal j£-a-J (5^-o 4^1 ^Lu^J jkdl vJSj (jl p jl I ^Jal 1 uj J-lUL ■ 6-V-ill aj jjj 1 idft^ll 

iiQ ‘ " 4 1 . ..m 1 I ^t-uLUl 0-1 lj|j S4 U. mJAi II 4_L \1 I Jj | ^ 4 \ I j-liJ I |JLJI 

CuA/i Cjij-ljtxi 6 Jjj ^4 j-o5^JI 4 jjluJjJ I (j-Q 4jjlaJI > *i^V 1 4-1 qj^^Lo 

c5 ^LJI ^ 1 juu-JI j 1 4-i x ^Lo (_J-J—o ^_iUaJI 4 1 o ^..i ft ^-oI ^_j 4-lA j—JI Oa 1 

J) i fl-% *il I ^ ^ ^j < (j^_ol I (j_o 6J-A (J^ « 6 LzJ I (Jio 4 ^ ^ jj-ul^-S 6J£.J <Ti La jjjV I 

S! # 

Q'aui 4.u-^-a UJI 6 JJb .4-ijJ-iII 4_jJ LaJ jj-fljll j Li/t -^ \U l ft Jn OuL^ Lft^-o 4 1 a a j 4 1 i ujj^. 

* * H M - 

^JeaJLj Qia i 6j 1 1 ~i■%■ 1 (jSLo 1 1 ijJ 1 a La.Jj.Aj jai ATi O6 LxaJ 1 <Jla. : <LlLLsJI 4-u-ujaJ I 

4JjLjla 4^&j <JluL^ lj| jJjLox Jja.] ^'Jjjqjj <^|jl JJ-t jJh 1 1 11 A a La^j jjL^ lj| {$^ 4JaAj 

Jj Leal I Qa. -J 4 “° I ^ j *• I a 1 6 Li_=J I 4— ljJ jj Li 5—S-ij-LJ I 6 J — ^JJ .. I jSiJhj .. Jjx 4 J 

. 6 ja^.V I Cj LfijAfl 4 JI i.ii a Jaa 4J J^. V I 4 i4^a LjJ I 


Cj I JlljO. oj Cj IjS (Ja-q 16 Ja J ~1 a 4 1 * 4i j^JLa ^ in 1 «La-» Oj^-1q J-ii I ^ 1 fl Q^l <—uj-i " »j 

o I j 4-1 6 JaJLaI I j_l£. ^ 1-1*1 11 (jtfJU ^ASkJ « 4 v 1 Lc 4. u^j Jja. Lu^flU I ^_Aj Jjj ILoU I (j^ 


jjl^ Ijlj « 4 \ fl 1 j ifll I 4lfll a 4 ii^aLa. ^_A 4 _JLIjl 1I 4jj-ujaJI jjl Ijj IA j . 4 ij-nLaJ I 

(Ja_a JAJLa ilLL-uJ j| jjL3 4 1 ii 1 \-_AjjJLaII ja 4-j-t-aLaJI 6JJb 4J ^Llaj ^1 

Lui. 2 k | 4j jCi (Ja-o .U 1 i-uj ^ Uaj I J- 1 ^ ^ lj-Aj • 4j La^-o j^ a > ^ Uoj ^ | 
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j-A <jjJ dLL ^ oLjJA? lA^) 


Jj ^-c j-fl U 


Ij£J I <£.j_i_uj ^JJ 1^1 ^ t—*■ Jl L^Sk L <J Lfl diJ j-oV I ^I j lj . 4 _lLLjJ I <j—u^aJ I 

Jr> i ^h. a 4 > 11 i*t pi j 4. 1 1 iji J I <Lj- i.ij J 1 >Lio aAi . ^ I 1a * 11 4 1 . ..j) -w i *uli < 1 a-v1 

J-aliJI ^jVI jj-*il j*A>JI jl (^, \ i ji V/XT JjLxj ^jJlj LajLa 6jjIjJI 

iL^JI A —1_*J t jj_LL £- ■* y ^yA £-»LJI jl (N (Ji—o A IU fl “i V] |\ 4-g fl \ I V 

- ^JLlII Ijl <K ^1 Sl^bd col.i^J L^ils LjJL l^j^^L.LiLJI 

Sf * 

. Laq ^J I 6 [^1-^.aII >L»Li — a jLcjJ 1 a t U 

fS • 

(JjLftl Lj rL^lifc Cj i a i a aaLI LojJ 1 i"k i <j-qL k |Jau L^_j I £j I^J_$ ua$J I La 6 J lx. 

*s f # 

^J-O j U^J r I-La* < i 11 J liuI V| jjaijJ dil j <j I VI Lo Loj 6.1 fl * a V I Cj I jJJ > j n \]I 

L HA> t t^! ^ (J! ^ :olli£tll j\ i a ^o~ ^Ls_fi diijj ~ o^_JI JLaT.I 

_ <« ^ ^ 

A -lit U) | <] — 1 -^.1-a I.ij \ I ^~Lr*. — 4 lLjJj] I ^ .Irfc il I ^yA lj \~l jj | jJ_u • 6j—o 4 L_uJ_JL I 

Ciljjll JjjJ 1—6 jl oljjil <Jta-uIu| 0-jL£ I j| Lo Jjl «<* ill JU—U IXAj :< i mj-ail 

Richard Feynman l a 11 La jjLJujjj ^jLjjJJI j5j SV ^1 a u^jaII <LLi ^oLajJ) yl I) 

. ■< r> ^Jc. < t \1 Af | Jjl 4 \< aj ^ujK| j| jJJJ I ^1 ^jl ^Xkj|^ «<Ufl\ll 6 j -4 J[^ <jluI jJ 

* 

^ t IftAjuuJ Jjh I J*\ Aj .Lul^oVI 6 j-A 4_JI ^ i*i "’kl ^ I 1 1 1^ nl^ U ^j-LJ IjU LfljJa 6j jJ 1 CjLj a 

I ^Lljj idJLwIjj ^i^lj o Lii aj J i :ojl1I <LL3 j_ii]l LijjJI oLLaJI A U-vNi^ 

SiijLft LjjS A±juay^ ^yA p AJoaJ I olj-aJJ j I JiiUI jLill J^l J j I 

1 V 1 ^jJ| lIL qjj J-A I'i^ i ^IIjLoJLo < iJUJj-sJ(j I a tj t all lj] 

.<jlj] Sl^Ls-o^ u| L.ujbdx 


?jjjja*£ &j£Jl JA 

^‘i^ ll jjl .vaijLi i_u“v »Ed Fredken jjfc ^jL^VL Jibuti Ij-A ^Jc. ^»L^| ^jl! 

ilJf dlj-LtJ I A o to -v | <i_Q |?|S > ^ i.m JI I J_A 4 .,. |^ji L^jjLajjj I L^L. 1 i i*u V i ^jj-J 

# 

1 JJb <^jLiu Tom Toff Oil <La jj . L^jL^ La— o jL=J i {JlLa L-al^x^ m ATi 

*Cb\.i.7j11 i aa^ V| (jAi-J |AjJaJL jjl Ldljjj lA~kV CjI^LI ( j^A , jUlfcVI 

<JVI 6 J-A ^ p-ulj_2fc. J J ^ a VI ijzJi I — aj A L a **i *.» t ^ jl I jJb 1 ±s\ *v iTi Jjl a ,.t i I 

<JjL=J, Anr*. I A 1.11 uj-aJI LlLoJlII 6J-A ^,>**k n ^jl VI 1 % i a^ i nlf Lj i^ari.iAJI A > 11 

^ AIa Lu^A jl d-ijj O^i^jJI Lj »»jJbjj jjl fljLtaa-i 1^ \a p 1^^^ (^1 v—flLiu^l 
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jl j5Loj Lr lJI ^Lill j^ 4~$_=^jll 6 I 4 I jA^_^Lil jLxij V j£ jjjJ 

jt-z*. Frank Tipl©r »iIa ly ^-Lja-aJ I S_j3a _^> VI jL Li j3j . S j Lij < Ci_i^r. L^_»l» p^I I fln~> > 
^i*_S Jjj 11 ^J| 4jjJt^. ^A ^7 i i. -v j V 4 n.7,11 jLfl < < ^ -ll ui £_j 0 1 mn ^Jj La jj^J I jl 

£_a 6 J^A^.1 I jJa>^1 I j^i A'y a jjA ^4-LaA^a. i A tJ LjL—a VI ^juaJ n a *\ 1 I £-a li^j jV 

; h „ P f _ 

lol ^jA_i I j ij 11 a*\ 11 Laaa t £jLkJ I (-I jl I : Jc. I^5i I ^AjlaJ l fl iL =*. | <Lcj,a 'y.a 

t _ ? # 

^3^11 III ^jl—oj^JI ^-3^)1 LJ Lfl_i li I 4_3 a jJal I L _^g-fl.V j I 6 JA jJj! I—lLa I—l^s^jC 

J L^-a Li A I L jJbj (4 aJaja^a 4-3aj-La ^J La^j ^ i % ftJA Jj_^j Jj -v. <oj V CjjJa^JI 


, j-LlJ >—fi ^-01 j_Aj «4 i j.A LJ I Jfc I ^il I 


<£ Lo_a 4 L jki 4_a Lc <LtAi iTi \\ D L^J I 13 j td I ^LjiaA j I I liA ft jj 1 i.7iV I ■ _ > 7 . t 
Cj 1 jl. aSh j lj ■"" '-“I * LL> 3 _laJI jV J 3 ua^JI ^_fl ((jZj ■ ^ * 1 1 JjJI) ^»Lu^JI <5jjJa_i LLa 

£C_ia 2 »JAJ < j lj a im ft I a jlSLU^j j-ajJJ j I LjjLaJLc.1 ^_fl Ja^Ia La Jac. <— t- ^a L <4ajL JL± a 
_ilUJI ^ jL 11 <Jaa SKU^j pIjjj ha^H LilfLI : Richard Feynman jLnfl JjLiOaj 
J^La. y* I j li K*i j^-Uj jLjil O' 0 ‘ = Lr ^j uJ^J <31 


q * ■ ■ ■" '“■ * ^ jl I IJ ^ i 0**1 J liij_iAJ I J^a <_J L=J I <a^1ojJ lj (4 \ 3.1n \I I O LlLoaJ I ^j-a L^j 

|j „ I , Afl l I <aj I j^A.i i I J Li 5 a_iwIA J^-ej . ^ ^ 4 a_iL 4 A V CiLfli iuia ^jJI 4 7 * "> 1 I J_j-aj.il 

jLjll JL-ai:l Ja aSbll V LuV «gLg! V ^JLJI jl a 4 * 1 1 l^)J-fl I J^^-o LaJi 

j*\ a > La-C Jll I ^| <^_i_i_*-^JI I OI j CjLij ) \ ( .ill. I ^ A l. . ) i a ^ In J l^j-3 ^.J-C. ^1 jl^i.1 

6j \X i-ra oi-uj jajl I j I ^\x \ Lxl I j-a e\\ Sljjh ^ \x \ I j La . < 

4_LaJjI I jl {g\ 1 u Laj3j V I I ^7 v * j > ill La^ vlUjj <4-o^J»A ja.Jfl.~ij jl^ ^jJ La-o 

e „ * t 

llj^LoA V lj| lj Alma III Jj-U llilj <6^jO ^_fl ^j_=k.V I JJU I J ^ aTi a pA fl 1 L aIluj jvl 1 fl > 

Luj LaA j I j| Lflj j-Lfll I 4 -j uI u I XA'j 1 J-& LU I jj_» 0 La. lj i..mjV I j-a 6 j 1 xai Cj I^aA Jaa fl 6 p I j I 
*1J *^_i l^lii I j-o \ * I La^a^ fl j 1 1 ^ jfl «Lu-aj O Lk l^um I ^yj l_Lfl a x 4jj LJ I 

jl 4_uL^-al jJ LxA jiaj 4-3 jl I (£j -k. \ \ j_i_=k LLfl jil j ^_aj i Cj I j fl fl 4 j| aaa! I I J-A cJLa 

j I j < Lu 4Jj L-a Cj 1 lr>~h^La «L-aj . j a tsi |j jk x a I n i I I jA cLt ft^AjL-al I Cj LJjJ I jj^A 

4fl iflj 6 LL—a 4-aA jl ^_L ^j-o I jli^V I jt-Luaj IjJj ijLLoJJ MaasjA 3l I 4a j I ja\.ajj V I ^ic. ■ 1 *%. a nn 

P s= 

. 4a LflSLl I 4-Lfl La Loa^j Lj a aft a Laj ^.A-lA.-J I ^_5 I^J 
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JjC. a j-il aH a Lfl—Jl jLAH JsjI dt ^jL_i IjTi c V I i v £. I j e^ll |JJra » JJj 

<1 O — _ >lj (jjl A< > 4J-^J U^’l <jV <^jV I 

^_lc. Jl .ft] Li » i ^ 11 Ijjb jjLfl I a^J jjfk JaLJu-J 4 A x 0 jJ I 6 L^L^ll < L_u L^-o I 

LijVj i !p I^j] U* 1 ^ ft11 i_jLlSJl c 1^1 ^ I p l -L^afl.l I l*^j -v- ‘ ^ ^j-qjV I 

<jjj »—. 4JUAaJJ aj^L-pa jl Lfjf ^Jc. I al^La-o I ajUl ^jfl jinu 

f * * * p » 

S [ ift ifl-v LL lx. jl^.j I <1^AJ Jjji i a *S JjLI J I iaLJuili ^j| ^X.jj <jl 

, jjj iaa£ 11 £jl_2*. jjlaia I -k i^fc * JA <jL» (j^a l^itVI Ijjk jfcj <Lj.lj 

fit «i 

^>-o }Ul£ I 1 A*t^k a tlilj j^yA jljj-ftlj . ^X.^JI 6 ISkl % ft ^ liaxt-q > aj-JI (1)^ ^ 4-JI jj 
<j I J A *k ju — jlij 1 x a^l I ,JA. IJ <L£ Lai I O Ljj l£J L LaJ I jlVil I ^a.j ^0 — <ax. 1^11 O Ljj l £]1 

lt ^^^LJll (JLJI 

I j ^ l 1 ^ l.lr>~ * *J I 1 A K I S OL 5 ^ LaJl! {t _yi U I J_A !^Jb Li-A £" 1 i fll I J 1 ^ Jdul 

ol o jj •_» * ~ > H tj-LlVl ^. jk* i^u _ i 5 -^jjk. (^1 ,jl-i (_>-=>ljj-aVI JiLL ,j-« .<JM£ ^j] ^fi 
^xXj^ * * *<T^ < a jJL l jju K ijLj rV ^l o I^L$ IjL jlj_flVI ^j-o ^ a*> LajJa L 

L a> < A i ft "Jl ^Jkj I'jll flj (jl LAjI JjJ 1 jU"i I in Q^LaJLI ^jLfl <<l1_i_J I £_o ^jjic.LflJLaj 

j!ij * a A< ^ 11 IJ ^LlJl ^k^.t I I4J l^j^iJ Ls^l I O Lu l^JJ <2j^Ja J_2k^j V <ia Lull . Jul L 

Jj j> V a*C J I JilLj a -J l J-Aj^ll J-L-ajlll ft j&Aj i (51 O jj^j ^ f-f^b 

^_i| j| L^_J I (J^lj * ^ >1 * l^Jj-flj JjV ^LsJ .1 I j_A jJ-A. IJ ^ullU JLjJb Qua ll 

0) £^|^]| 4 ifl i Qiuilj jjj-L-la£JI JaIj 1 ^ Ul-»k ^L 5jV Jj^-a ^1 <■> 

Sjjfl 1 Ck I j-A J_A .^x^ll al^La^o ^lc. jjj iia^II 6jjJLo ^Jt 1 ^ K jlL Cj^I^Ia-o ^jlfl <^_lUL 

— J I4-JI ^jLk IjU .JaaJL <JLaJ 6 l£LaJ I . Lj^ LjI^ IjjjJA fl*\ Jjaj 

,<lL^o jk<n-v ^LJI ^-o *Gj jLa-a J^L^ ljjl2 1 *>< — iwfijjJalL <ijJL-a ^Jc 

<la -»ij i kI (j-a LlLLc ^jLS ^-A ^1 jJj ala^II JaJj jJb Jjh 

^lljl ^jL J^ill ^| <ift^JI ^^icj ^ ^ <4 ->LJ^j <LKj JjJj ^Jc 

^ J * ^ ^ -Lflj £jj 

JJj |S_C.jJ I ( ^-Lc.J • lj 7>“t j-u)l I jLaj^VI Ijjb Jxaj LfJ-fl ^jL-*aj LJ CiLjaSLJI 

1« a p 1 a If < 1 <■> iQ ( 1 fl«>...«! L 1 ^ a. >% > j K ij <Li£. lj jip i~ 1L^ LL I ^ 1 i^yb 1 • * a -w. < iU«vlt I a a j 

. <Lic. Ij 1 *■« a jlil I 11 ^j\ Lull ^ylc. j-aVI l j ) 1 t i fl L \ t <ijilI ^ Jc 1 I~> 1 
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< t I 11 a*\J I ^jl 6j^Jl ^\ pfl * a ‘Lj^jSj jl ^_a_A j-lJ pV j-A jj“° ^- x - 


* *■ * 

eLojj ^-L. IjjLS IJ_lLI O \"w ^ I ^ Lx^ail 6^)i X*^t 6J^lj —Ia_=k. ^JLlj . L_cJj 

f _ # J! t 

Cjj-ojj Lu^jj i L^-i ( ^j14j Cj Llj . . *Li£. \ji I Cj IjBjIAJ. I }Lo l^ L* n*t^ 4a J-Jjp I 

c _ f 

Jj^.^4 In i i^-c p-Aj^J-^J I * Lfl A.flrv La Leu ( jjJ \ X i p_A 6 L^l ~^.l I <La l^J I j tlLt l L ^ ^_Sj 

--f , _ f. (, > i ' f 

■In ixAl L ^j_A I J_Aj < ln.^kl 4_i j LiLl I ^jl p tln~uj i <jj ^jllj JjL-u^o 

jl t n*i 4 1 - 1 1 jl 1 t j_A JjSJj <Conway 4 1 \^\. 11 x I i-.ll ^_a 4 .. 1 ^ j 11 oL> 1 ^ >I ^ «Aj 

JA. IJ (J- 4 ^ a fl j A ^ Ljl a afl *i I 111 I ^ | U 1 a <mj «. fl i*\ : l.cw* AI j V Ijj-u 

^ ^ i I j-A <J_A # *—® > > JLj (j^ ^ k 1 -* 1 u ■' V Lxil jj-o :^Lj <^iJ-jLa jj j.i u^ 

«Glj-l jJh 4-i-C. IJ oLjjL^ 4 1-1 I J i La oLijj I V ££.ill J~J * * ^ fill Jlj ^jJ I Jj| 

LfrJI jL\ll <LLi > 2 lm> i a u-u-uLlo ^oljjj Jj^kj jJh ^ 4 ! I ‘-\j ^ ^ -1 

^S-iJ^ \ fill ^ ^ -fl 1 a_-sJ 1 jjLfl uji 1 uj I iij XKl "v I l_5j |oj[j 111 

>-ij dmLill Kx (j I 11 a Jlo «AjlLi (J_ucaJLa j * r~ lj_aJ jj Sj 

6 jS-ftJI 61 a Ji-o JLfl_cl ^^ic. fjjj i y A J .J.L a j j^oi^ 

' I j j-v a Ljjj ( 2 x 5 ^* 01 UL$^ ^ lj 1 3 

— iljliJI SjiiJI ^Jc. jjj ^J\ n\ reduction ifl-klll jl j^^LajVI iy^ I J.»»< 
f jjaJI <_ijI 41 V 6 j^all L)'-* — cj^cj-o ^_ic i 11 *>L=w Ijj| Jlu I ^_Aj 

L)(j^Vl j Ti 11 J-i^^J I ^Jh ^jaj-aI Llij^ I 1 iSoljJLi Ll 5 ^ I 11a j IjLalfl 

^-o ll\ 5 _^ —lI 1 tj-k. a L-AjjJ-i ^j_A jJ-*— till jl A a_£_c..lLI a!I 

«<jl^-uo <Jj <-iLiu-a I 4 \a 6 ^u^J 6 Jj^q <*—ftJjjAjJI 

6 Loll LaLaj Lajj^ J-A ILaJ ^ I a*\ <Ai.jak bit pj^. f ^ L*Tfci p^ 1 4 1 >iillL 

L>-u Lii jii ^-Aj I LSLulSu. a Cj 1 jj 1 «i iTi L 4 IjJjJJCaj ^^\'\ i ^^-lIu SjiJI 

<J| Jj_cLmjj I pJI jaJ I ^.jL i^ Jj i^<i~l L Jjljj <pIjIlr^V I (_£j j ^ j i a &j 3 _iaJ I Lh° 

o Lj I pX.J ^Jc. SjjLi 6 j ^ «T| jA H I &1Aj ^ Lilli ^J i.n fll I 

5 

d 1 aj .< ift JJfll l^l ^jJc. ^jLjlLI ^ jjlaj l^-JI jk \ 1 cU jJ ^^ll Ij <jaj_^la jjJUIj 4_ix.I^JI 

# # p 

^al^JI <£ja% 1 lj i« is-* ^L Jj ^ ^ (jl>^ Ij - 1 I ^-ol^JI <£-jn-y 1 I 

« f ^ 

. 1 4 I La 1 ^ a j | I ^ 1 a I q 1 1 L t a 5j 1 1 ip L 4 il | j L J | j*C a 10 p j ->■ 1 I <<s, a Ljj I a | , 4 1^ ^ I f 
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4 ft a ft Vi c j£aa!I 


— Cj 1 iia aJ I 6 j A Lfl L>jj ij x i I O LiLa a 11 —l 1 o La»j -k a J*! a > I L£ I j I 

t * 

Ll Jx_> I » 1 I I>~S. II ^xL^_l Jj jkj^UI l.iii^J j!£| Jioluj 4-LlaiJ II <Lli — <- Q IJ«"> 11 > 

< * 1 *1 ^jl Lij-C. Lo Ijjj . Cj lj- j-i^. 11 JJx. J^Lk. •Alxli £_l v 

4 v Q ^ \ Q11 CjLlxUI J< I 4-iJJjlII ^xflJI jai/^ \ > 4_Lolfv 4j^la_i ^_L i I ^jx I *»*»^ « * ^ jj 1 

<■ \ idU ^II J* j j U » I Lfl I jl S^LijVI 6J-A {jC. J^i_i jjl 1 \ i^A | I jLaA . LfixLi J^xl.1 

L^j t iiil I j ^Liil <L ill I oLlxU I * jjl 4xL <fljuT>i Lljlio ,jl^ j_5j II ill Li ^ ^ q 

« _ * * 

11ij j_iiJ I -^~t *—o£$ jSJj . <xxuj^JJ <Lli LoLijI •L_iijj_i_aJ I 4_»jJoJI J^Ll 

^1 IjL^I 11 a James Hartel J:jLa ^^j Robert Geroch °^jj 

Loijj 1 1 ill <LU oLo£ oIj-lU Lfl if. I i 4 xjL£JI 1 a»j lflll pLj-lai jj| 

4 y*y a\ 11 CjLcj— a>ll £-o ^-i^l JxL u JjI Ifl ilfc CiLjJo J I 6JJh (jLi dUj <4 t <I » Q * V 

. |j_J.I Jjx 4xl_A 4 La*. Jjl&JL IjjjI J4 llA ^_L LoJfcj ^*vl I (j*a|j^] 

X J JjlI I llAj <auu 4_jxSJ X J J_ X-i [ ujj ^ I i^jLlxJIj L\ 1 <iil “> n 4 «j U; ^j| ^ajlil 

JI < ~-y I I .JliUI Mm ^Jc. 0 1 * * ‘J^ jjj pLu!S> 4. i »uj^ <iu jja a > V 

6 j-A J!lL jJ^ Q ,<_i j -w"J I La j ^ hi ^xll 4 a liJI j-o 4 ij U \ 11 41 a y Q <jj|_i_x ^Julj j__laj ^ | 

^jl i4_ijll 4 j-o Lo 4 _ 2 k.jJ_i q J ^ > ^1 tillj jjl ^- 4 -ol^JI Jjx <Sj i ~i *k~> 4-ij.hill 

^-A X ^ > £ja Cj jfi'} 1 ° d^| * Lk^ 4-a.jJj 6j^-i-x 4.i nj. aIJ 1 4 a > ol I 

4 tlnf ^1 jl ^j-i-uf, qLui~y. 4xj ^jii ilft (J* al 1 1 OjL^ jl 6 J-A X jjLfl 4 jJcj 

Jjxj . 4 a AtijjJl 4-L L5 j_ll L^-jl —i 4 .'.i t Lo Ij-Aj . I (| \ Ir j*i % i [ i ^ai 4_o_iLfi S^LLLo 

Jjiaj 4j I jSji I • -la5_fl / \ * JI l L.-% . X 4JjJlL ^7 ll -h*i JxftJ L I 4_i_^ 111 I 

I X J J*A A | | LlL^^J {j | I A I / Lo 4 .J ■ T.I- <_u LuA 4 y Lr ^ Ir | 

LllJ Lj < ^Lxa I X V Li I 4 j^juaI I (jSJj /. N * JI ^ UI y— uj-ill I 

./\ • Jl ^1 LLaj ^Lo 


4ojLua, j_it jJjLuu^j /\ * Jl 4 u<ii ^-L jja*JI J^-o-j 4jU 4jja^aJI aIa Jjx J^o I ^JLj 

* , ( 

> 1 !La . L 4 J CiLjo^ 4 lyL^ jj 4_iJLLo oLLu 6 J-C. ^ J L^j-fl a s 6 ^_iaVI 6 lA jLlLcL 

4 1 ■ “Jl^ H JjL 4 unilL 4ili LjIj Lo^ 4ajj11I ^Jc. JjuaaI 4 iK y\K t a j^jJLuLj 

4x^3 Ll 4_i mi 4-i 1 iL I j j 'j t t ^ Jjajj ^j| £j-a J Jjjl ^LbjJaJ ^1 6 Jjljl ia. Lxa 4_uuui^ pi Jaa 
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VI Q-i~k Jj-o 4 \ i u Tk 1 j u-u^Aj I ^Jj ( »I * njj I Cj Lk_^Ll I d° Cj L*JJ J ^Jc. * ^ * 1 

^JL-I-Iio £a ^ lie ^j-i^jJa-Jj (jVj . 4 l i <ijA II (^JjLS _)-i-C. ^— fl J £a J^*-* d^ 4_l^_^ u I^-LJ-U V I 6 J A 

6j-A LI I (J-L ^J I jalJJ /. ^ * jjii-o 4/Col I Cj Llj^ 5_J I I ^o Lfl l fl I^j^JLSj | 6 J-i J-=k. 4 K Ju-A j! 

* * 

^]| L$_i_i *i« /O 4_xi_u^ ^Jl Ja* 1 jl Ljjj-i-i d~=^j 

^ LIa. t j.u 4-t-i->j -\ ll I 4_SjJI Jl a ^.J-53 J£ £-o 4ll til iL V . LoLol 4 fl l~t -C /> Ci Li_3^_ij I jlL«-u I 
. L^j Lull I 4 a i&U i_u-u La-o c_jj^5j ^Jc jJla-U jj^^j jj£| 6 dot > JaxI I ^Jj 1 ja! l) ^jjj Li 11 

o i* i/*alI pJj-aJI ^_A Lo 4_i^Jal 1 <jLfl J-^L&j d* J^ 4-JI jL lI»I La JlLoj 

^j_i^_lj 4j j ft > f. ojL^ Jj5j .^Cu1*\ i o <•- lj- ^ j SjLaJI ^A j) 4 pi J * ft t l_A jl I ^ 4 tlojl Lo I 
Jj-o j| 1 1 j flUj-i jij u <a^l I J^UoILi-ol jJSj r4_u j UJ 1j 4^j_^J I Jj.il ljJ5 (J Jx. 6jjHc. 4 ft o ~t o 

^u-a-julil I LJ 1 LU L — 6j-u> 1 i A 4j i jj JjJ J_i — Lit l n*i tl 4-_i_fl LJjj ^ i*">j j-fctJ I 

LaJj L\11 l a lLj". ^Li <XMijaJ <LU jot ^.LSjU 111 L t\T> 4jjJal *U L=w ^_fl Lo I .^jUiJj 

j^a t Lxa Ij 4j5 j_Lj tiJ ll_A Cj * ti il 4l | i a*\ . V I jk Lil I 1 ^ iifc jj 8 ! » 11 JlLo 4-ij * i^il I ^ya 

. jj-kLLiil] I jjjjjb L$ * 

. * * * * 

[Vt^ o i < jxilijjfll I *j L\aII 4 i «n*tlL klUj^ j_o V I jJ jJ IJ i ^ lj-ol '' '* 


4 ] L=k JlLo J n A-fl >. UJ-ul I I I aA tVl V I 4 \ i .IJ-kll 4 L Lfl J_i£. Cj l^^-LU iiJ IjJI I ^yd 4 M» o 

jjV kAi m Us J-A Jp Lmo-u LlLJj d^JJ ^^i-fll La5t ij a^I 1 i^jft t I 

lj| 4ll j^-Aj j-o I liILIa V s j'^> <S In a a 4 ij.?. * 11 4-ki-uj ~k.U >LU ^j^LII 

.jjjjja^JI jL^-jl jl jL^Ju Lojlc. 4a ^il- JI d* Uji (jj^L 1 jjV Jjj-J I (jLs dJj^ 

fl ‘ l ■ LXk 1 %. ^1 l^£L jjai-iJ 4l!^Jj jjLk. 4-UI d[ -ij I i*i iTi’i 1 1 JjaJ ( * nj 

4_jiaiL=J I 4 a I t LI I d- 4aLljj d^Lx^i IjLa . 4 j ««j •% 11 t_|jL5 l>“ 1 *-* J* fllL» 111! 

. [ ^jJjaa ^j-A 4-11 (J-1 j-£2i 1 Liii^j ^Jjuj d* 4-^.jILflI LI 4-iL ao ^-oL^lj 


AS3 jXA (jiA-JI JJC- 

6 - S * _ 

-U a ft L^w j| L i-w 4 -lLoaJ >LLo ^jjTt^JI jlj 1 ao^ ^-Uklui-o 4 JU 4 Irt^k II J »*>-" 

4iloall d* *-ul 6jl-AcJ ^ILlLI jj-o ^‘nai ^l-oL^jJI ,J| j-A^k. 4 ^.L5 jVI 
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pLlift * II ^.J> I Jui. ,1 juil9 £ i I L P j-L I p. 4 ^ > jjJL Cilj ^_oV I jjf jJ 4j£j •' 4~» «■ A4 J -k ■ al 1 
j-ojj jjl 4. i£a 4 Ljaj t l-Lii-ft L^..aLjj JjLj jJj-fiJI Ai ^j-=wl . 5 j-fciLi-0 <-uLuuaJI 

CiAAijJ 6dAj . JjUflJL L -a ^ I jjJJU jJiStV I JjJl qLlLoC giLu '.tillj LlJIL-a ( j^) 

4 U I « .*4 It > JJl4 5*a4 Z> 1 4 I.A. LjJ I Lljl JjJts AjuAftj: 11 4. J. A A j i jL>-‘- a t>° J^Sil 

CjULoaJ I Qi u iii vlLij £AJ ■ AJAj-LI I ^A ^ 4 "» . AjX ^j| 6^A t ^i i t tj At «. ii t ft J ^j_JJ 

. Lfl-jl j 4 Ja a ll jj-o I J » ,Ja| jl <JVj 4J £-aLjj_» J^LL L j-o Lfl Lt ^juuuaj Laa 4 1 . ALjJI 

oLLuJI l> >Aa il <JL . rt \lL. <j| IjAj 4 -uujj» ~k II 4 J-JLi jxt ^lijV 4 -aj ^jl L jjjfc a. -ft] 

6 S 

U^t i 4 I»A LjAja. ^-A o LaIaaI I j>U JLllLj r Lft g-aLj-J Jj_»»j S 

. j>UaYI g-cOA g-aLjj <lji*i ^ ^ v 

{jSLoJ {_£ I ^Jl :JjLuilll LlA j>jJ-4J <oIjjSjull jjA 4jjljb jfj£,l IVfl Ij4 Ojilall fjKs 

— JjjSlI g-aL^olI — <lU3 j>£- 4 flh jjj£lj| • ?g fljft 4 iuaj QI jjj aj! 1 6 JA *aj| 

J-A 4a a jJ» jjAf JA-> IJA^ .4 ■ »» it jjx» li 1 -inI <jb 

jl Loxlj J-Ua S4jLa4^j ^jJI ^1 kill j)-a Inui >1 I^A ^muJI i M iLw‘^tl j! a£)I g-aLjj 

jJJL*J 6 jjJj J_A Jljj-uJ ^1j-a jjjii IJ^Aj Lul J4I% Ltaj3> «A a jjjSu ^Ualtl 

• LliLwa^ 


jajjjAf 


<LiAaIi jjJ| J kill jS <4ji» >1 |j J|>J| |j_A 4 jL^.I ^ JI^JcUj.ijV I (JaA^ 

Vjl CwalS jjuA 11 uLmcJI 4-ij-laJ jt CjI-4>IaXI .^LuurJI iaUu^suVI ^Jjia ^Jc, 6jiA>/! 

f Andrei KolmoQrov 4 x^uj i a j> *J 1 jIajVI < ^a ^b^ULi ^j aII ^tL^Lyu 

o^j^aJ t .IBM jx Gregory Cheintin Ojjlaj oLi^jll 

( j b O <1JJL A 4_a>jJ j^LUo uiu-=»j 1 j jSI a j Ajlox jl <ILujj Jjxai I ^_A La iAA* 4 

j^AJ V SjJLaJLI ^Jalll Lai ><lj 0 <uij 4^jucaj j^ a j 1 Uj iaj LoUoj jjl gj-oljJI jx 1 5J,LLftjJI 
Lfi b Amu oLlKJI jjx. ^iA i4 ^U^LI |^>A itill uiuxaa jjl JjLsb) Ilj ^ ...II olj-J ^ Laj 

j^ail JjJqj (_>*jIaa La XiAAJ jl :^JLJI L^jXsI j/.lx juj. 1 ^g£JI jx I 

.P^JuiJI 4 i*AJ 

6 jit a j|j pi jl X Jla 4 Lj»ut 4 -aj :^La^U <aamjJL iJJj jjjii 4.8.^ t£> UcJ 

ijLa = <LuJI ft )^a| <Jahnwa Cj^LaX- Sjl^xe ^IjLuaVij jl&Vi Jax>> (Jix 

X l -s. Ij SS Jjx>j_a jj »11 ^.ISjVf . j-A <j <_ijJU jjl j U~i i.iii ^jl! i_ixojJI £\jj Lo (\ = ijLjSJ! 
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_ lZJ I 1 *i I 1 c j—1 |j i t*\ i I 4 1">1 i.u 11 *L_=*. Lil I > 11 i**k i » l^j_i_i_u V I O 

* 1 

JjJ *k a j_L_n Lj i.L r. Ij Ml ^ L4J 3^ k_*_i jJLaJ I 3-° J \ x si J_a* t ^ X i.Aj J I Ufl Q 3*^ I pi) 

iJLuaj ^-6 4_fl J^JLlxU LI 4 1 * m\ 1 L ^JiL I C a aU-J 4iL jJeJ I djjb I £T_j-*al^JI ij-° O^J (jl-u-ctf I 
Cj I J <_fi-i^aj jJ-i-CLflV I 3j^ 1 ‘ ‘ J J Lil. I |> J-L LUJ ^g-lf. pi I . J-J-O-jJfl-O 

QI jjj i 1 a*\I I CjLa.j_rw_a iJIloj ^ll I ^ Uj^J 4 1 I .i'll L . L^-jlC^j I 4 iia % 11 uuuj Llj 
^LSjVI , jjj \ \ .<) I 3 -° 6 j-A ^ I j_aJ <liSLaj j • ^ s l ft i mi L^J ■ ° 

. <Jjlr-trt ^_o I^j I 4 ^Vn 1 _bjixll ^UjV lj tbj ii^fl ^_o I^j 3 -* jJ^Hj 1 _j| 

,J_A ^ is* fl | j_A (J_A :< aaii ££.iJ! £-bl_jj_A]l JjJaJ JL$-L 4jjL_L_a ^_A 4 _ljLjJ I 6^$JajaJ I 

1 ^ \c. j l * a I 3-° Cj La* j-aJl I 3 I I I J. >J I till j <JjLaJj S La Ja l* aA*> I aj 

.<Jia jl oIa^JI 3- 0 JcJLj 

• ..\..\.^\N,.\,\.,.N\\.\,>\.\ 

^ JJ^U Laj^ I Aj • • • b j-urw Y I Ja IaI Cj^LjJ I ^.‘g j Q 1 ^) 

^ tf _ — % 

4. 1 aL AjjlS-a Jj^j 1 bits oLu (j-o l(j **iLii *4_Lfi L^ <AjJjt_4 (J“> n \ JgiAJ I Ijjb 

jjl I : 1U Hill }L?Le ^l-aAII .A mil ^-oLJ_jI ^_fl <_A-fllill oLj_UII £-jCt ^a*jLaJI CjL ojjJjtlI 

:jjb output £jliJ I 

^ a 6^)-a j i"if *C i.u .a a. * \ ^ jJn.t Ja uiul I 1 J I 1 > 1 • «■ ^ 1L b J_J^ a i I f J_A 

I jAJJL ^ Lil I ^-o LjJ I -1 \5TqJ L 6j-a jjijJ-La • \ ^. ^ J -I ^-o (J^LA ^Jja ^j lAJ I I J_A 

Oil Jj-Aj .CjLojJxII Cj IJ j-laijIj J-J^l Lo Ij^j 1 J 1>* ljLaS-*J 

Iojauj *T.r k j 1»«i 6jt 1 7i L^a J A > ^ ^ Jft ^ Lqj ^ L AI a \ < t> a Cj L^^ "k 11 Cj-> jJ *01 

t <lc. I aj LaC. ^Cj La^JjJl I e IJ^a* I ! ^JJajucaa J^Lzk. (j-o) I Aa* lj. ju^afl Q\*^ i 

<Jljj 6j-J^J (3^-°-* ^ llr>^k 3I *>^3 .^. > 1 uJ-aJ 1 JaLa_u-a_i^U ^L5 ^L5jVI JaA. 3]^ ^JLaJI bJJh 
3I b^j-»A.V I <JLJ I 6 JJh ijAj o ; - “J-^l I U1 4 ■ AW I Jjli j±c. 3 j| <G I j <j_o ( <LuL n^k 
b ACj jLrwj 6JLC 3a Li (j a ti f. i X a 3j)^ x * «< LaTi a* jJj Cu LS Ll ^ jLoj jl l ala*a Jn All 3l3^ 

$ * t _ _ f 

L$_J I ^Jg.J I 1 u^a» 4. ilf. I Irti *A it I i_» La^l I 3~° I 3 Lfl ^ ^ >j L81 5 jj . j l fl ia| 

F 

Ja (JLlAjV I Qib. Jaj * * ^ 11 3 ^ 4-=*j LaJ I Cj L LxaJ I ^ I Ui m i »11 ^Jc. IJ 1 fl a L_u i ifl a l_A j l ut L 
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Jl&JlI I L ~yj I L'm 6 _v > UN . v-y J_,Lfl ^£jL*J(j U >1 I Jex^J | J tft *~ill Luj Lii-o 1 JSVI 

, ciUj^ ^jaa! d_»A £■ jLal V ^IJI jl 

d 9 ] [j 4-v > i‘K d > > I j .T.* t 1 * d u l jxajJl jij [ ■ ^ l fliji n I \ \ a i L i ■ >m! I t | 1 1 ■ .. -w1 1 I \ A 

<s s* 

LL jl£ I j| La jlVil I Jj 7 *. a » in jj^J j* >-LI L • LuLi-u_=^, L^JaLixAiI j^_aj V ^jJ I 
da >^U > <i=w IJ dr_dlftia £* jLaj ^-L Ljl -k a jj£j La-ij . «Lo j-a Jol* i-Aj^U }LLa ^ LijVI 

diL^j Lo j I I a jlrlJ Li ft * T * 1 1 liLft jjLft *7i ^ | . 6 jJLN Li^_i«*j 

d^. I *1 *%! La LI Luuj L j \ -k a j_j£_i 4 ** ft i ft "w Lajj , <_Ajjj_sd I j_a <_u lj} jlx> r. dL.i 4.1 

jd Ui pj ^ijjl ^<J LLLill d-uLjJI ^UjVlj) 6jljJLol ^a ^IL^l^UI (j-iLaJI j«II .Sjft Jill 
6 jjuaJI jx (JaV I ^12jVl £-ijjiA 6^) iuI U Ci Vi ^ LftjV I ^A La_uaI j £ jLal <xj ^u_J dll 

5 

j Q ^Aj uill (Jjl jc. d-v~l\tl <AjJlLI j-o LjIjiidJl LjJ LI I <N* I, v> VI q(j 1 u^kVI ja j-al 
^jCj] I jjJcj <<_aJV I jaX J\ I 11 i I jLa JjV I ^-A^ll jj ^ Li.u I jLa JAU11 dij^la V ildJI 

j^_a_i L Liil |[ ai aj LkjJt jAa LLuu^i jY <j_i 1^ iti f. d-u Ljaa d iLr Cj 14i a! pi jli illlj jA 

« '' •* 

.<la jjIj 6 JI jla I jJjj <±ji^k > 


d fl <j L t . mli ^ | d > Lj] I OIJ ift» >1 L dill il I J KaV I 6 j-A j I jjl | (jLiiuU J Lui I 

(j^aj (£ jl I uJ I i«i^ 11 jV I Jj=J I (JjJo jJb djajj^at I •% lr>*tl I JjSjU ^jV d^Ajj-iil I ^ lall I ^ic. djujLo 

LjV ^ *C -v ~ <jLSj k^i I jJLfiV 1 ^JA u^LaiVI Ijjh jJ-LJ 6^-laill ^-a . <-La^j j| d~ I *CI -v A 

(jV ^_i V j_a| JdLA 4 j| 111 jfl-kj dllj < Li*kl m a Jju^_i ^jJI La Jaj JJ_^1 

LAjI aau I Cl Liil d 11 m’i! L 1 JjJ.Lj ijA» Jl x\ L^Ji ^j| l^j^Laa d^LLJI O \ \ ) I 

^.LaVJ d^’ij ^al jj-s^-a LfiV ^^*-a>lL I 4 J c*mjl Lr fi Lisp, Basic, Fortpon <ui JaJlU 

«_> ^qL^aIJ jll^ll JjUI jjl L A JI J d U jj I dJLll jl<il ^j-a CjLlaLlaJ I <jLa^1 


I d * {j* g-oLlJ_ji jJaJlILi ^LlaIIj d a II| ^JaI 

<Ur, 6 j-Aj d «.N't ,,.~ ^jll Jjj i j a^l 1 ^ ljua < ft i*S ^ix. ^j| dlilf. Ij) ^aLjjaJI 
5 j^ lc. 1 jl I -J I d \ jS Lall dlftljui a cjL&IjjLaI VI <UaL=JI ^ ijLull >- djj*~ jV La La 

, <UiAj j| Ljl^l ^aJ I dJut^iail La LiaALj Qm Jj ^Lilli 1 ^A (JjlaJL d-aj(2 

*tif t >1 1 ii*k (g\ jl Pj-ail j^-aJ »,.ftjSk j-Aj ^j ■ 11 > jUljj doJikU dJ ja| 


ja dll |V L^Jil^11 LiUV! j_^l j I J_A La Ijl iS^a-aVI ji» a 

LjX Ijl d ~i ft ~w^L-a j^ai ililj ^A i^ti iJlj . ^JU *.^Jb LiL^.V I jl ja i^L~u j| Laj a f j^at I 
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^Ij jl J->Li j-^iJl J>^ ^JU Ij^iJ 

^_±_u ^ 11 1 7« t . ( <Ljl^ ajLuJI a j_A^ ‘L.u I jJ I 4jl y. I jl I <j_fi I a ^ J-C. <Cj-o_flLuJ, <_i_i-oL^JI 6 j-LlII I 
j_xV I j-ij i t a*\ 1 I ^Jag. I La Ijj <1L, ^LlLa jla_J ■ li a*\ 1 I J L^—a I l ^lA_j 

£-aLj_u 6 jLj_^I j| aJ_J^j a j-t. t i_ »J 1 jj-a ^jjV I ^ L_5jV I ^j-a JaA, Q-t J i^LlII 

i j£ju (_^All JclzJI lj_A Jya jil > i *j <i-uftj Cu^J I g_aLjj itfk J I La Ijj < I j-A ^a J^lal 

jaI .igj I ^1 J <jifl Uu Ct~k >11 4-v iVill ^jj I j_A J^a (J_j-Ll £-g L_^u JaAA ajL£l 

J^a L.4J |Jj. I «—fl J-^-H int Q -k ill Slj-A LJ IjLo . LI a a JaaJ 1 I j-A q.i Vj AjV I 

f 

~k i J-sVI ^.lc. ~lj l j\l£\ jl j—J^li ^-aLj_J ^7 Li .-k.> 5j *i> f ^j-a tJSVI ^L5jV I 

<< It)I ^Jj JjJ ^-ma_3l (_gl ^Lj Jj-aJI 4—JL-O ^jJlj ^-L-oV I £-oL^_JI 

<JoLu > i * L i L^Lk ^ua j I ^r_aL j_j ^L.^rk u I 1 iV\.a \ jJ-i.tiA-t i.jj Q *k il I Jj | Lajj 

.a 1\ Q *ti~>*\I ^jll Jja ji.sii\ ^-aL^j ajjjLuu ^ai CjL^itj* 11 ^j-a lrv*k ^l I <-alc < fl tr\ ij 


i L5j V I ^ll I < C-U I^jauxI I j I I {jC. jJa_» < j ^kj ^j-Lc. (J ei\ i lu \ i * t/i <_»jiaj 

^ ijgkii.il l V I ^_A LJ I Cj Lu lj.t.,11 ^,(i ^mj La^j t Cj LjujJ I Ja^Jra.~k <u lj) <7jP ^.\r. | 

<J j 1 ^ 81 ^aLjj Jj_ 2 k^ ^Jc. k-S^jiijJ I gukl« U> V LuLfi V U. Lu I j La^j < Lu Lii^k Ini i^a I 
. a ( . VI j lira'll I J»-w QQ iu"^ I aLlj J^aJI IajI a > V ^1 < ^ uil I j »~^~ t>jx& 


clil j .Au-Lj a5 o'^ I jl VI 4-ulj itif < ^k iVill J;l CiLul *“ i-aLc. < ftuai — t *L£ a> V <jU ^J LlI Lj 

I Cj Lu j L^aa I Auo <j I j-C ^jSV I Cu L^ <=k_ujJ I a A-A . La ia (a t/i*i I ^ic. flJ I jjIljl] L 


.dlJjS La 4 . 1 l <i^JLa AiAauJL dJ*i^a > V <j| J^rka iaSj -<u l^-Jjf I ^lijVI ia^ln~k 


f _ 9 

dU A^ jAu ^I *Lu I ^ itil IL ^ a i ii > I, I ^uiLfi^J I ^ In >11 ( tuA Aj V ‘G Lfi *- a %1 J | j ^ ] [ fl jJa 

«t-u Lc^^U I L& J Lit I J * * < - ^ u^ 1 ^ *^ >f ' o« u > I Lf-> l < a l.i .Ul I 

ISLu K Cj L^.jAJl I Jj I ^'iii tn 4-tjJiaj OJ^ I AAil I A-A Aa_ij .. dll j^ Cuu J I l^u 1*\ »a 

< pi JI Cj L^ujal _^-aV I ^j_Aj j dll A^ jAu J nA Jl 1 ^_A <^Ja & J L ^-u I^^jJu C Cj Lcu Lj ^_A ^jJ Ij I 
<^UqjJ I k-fli--k £_Li La jl jj L, ..I I P ljj A k_fl ui^ i ^jJI ul J jj-kl I ^ I jTiII cLaJ Cul^ I jl VI I j-A 

JU^I jJb La jLaul (j^La-i J_A .Ja_&JL ^jljfr jttC ^_a ^J-aLa u dLlu J^-fiJI dla » Jll> '’k 

^Li^uftll ^JLaJI ^5kJI OIA-=kI Lu J^a jlu^VI *GSl at uLua. Jjj^JI a■“ JaL-ukjI^ <jj 

a j-A <JL_uj dl I t A J^k_a ^£JI <_i Auaj^Ll I ^j| <_uLc.^UI Jjl LJ j^jJaj ^u J^-oj 

J^jjJI jtt'kjJjul I 1 ^ a a J1 r>m I aj*\ftl I a j-A < fl > aj jlj < ■■ | ^j’t^k'i a .7,11 
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5 # _ ( 

i. »_>1 ^ ^ L i nL Q^w~kfl j£ — 4 i i j 7j ill uj^j ^_L — ^ I L>Jx4=i£^UI I V 

£t_lj^J (gl 1^X3^ tilljj < <1 I Jjj] I 4»jxl 4 \ 1»~ 1 SjjJI (gj) lilifl l yic. J JjCJ I jl 4 ujLaAaI 1 jjjfLI I 

^LL ^ic. i^jjJ I kJ I jjh I ^jJa j^-oj <GU I 6 j^-jj i 4 t <Lk i.<I LL>iJ I 4 _lo^^J 

* * p 

.J-i^ill lift J-0 1 JJ^4 LJjljftl ■ a ■ >** I LiJ -oj ^ j.u tliI i 11 uAijalll j_u^ £T Lj I 

^Jc. Ijjl3 £CJ-t*a| JflJ <^(gjjifcjJI^ ^Jjxll <_jl n j -^kl I ^-L <*_i-ij*JU j XtLu il i/ ’i n til jjVj 

^ >fl~k Jj f L_l LuaaJ I ^ ic L^-Ud LaJ buAA o 1 U^a L»jj I t JJjLuj ^uull I Cj Lu IjJixJ I ^jA lj)>li.u I 

£ 

<J jL*_o * ■> ■ ■■ !« I *tfl> »_ ij* j >* «« i- ol I NV ^Jc. ^gg *1-1.1 <LLa <1 j L*_a CUj >jti?>~>*sI oUj 

0 0 

I jljxl l£jLu 3 i ftjfl j^Llj ^gjllj K ^LLa j-fU-k (Diophantine equation 

oLt <JjL^JI <jJjLlL La a-ojaj Ijj^x K ^uLill ,jLS I jl :<JpLujj ... ^Jf .. X, < Y < \ <iol^ 

<ljjj <g jl I £j£llj 4 jj* j^H (gj-o JiA.I At ^iJnlL SjgLJI (j -0 ^ jl (jjL^j JJ£. 

« V V ^L^j V ^L^ ^L^J. 1 ^jLuJI ^a < >/n 

lift Jil Jg_a*j V JafllL (J^lj foliL^VI 6 j^J JllA Jjl g] Lju^ j-aV I ^ LoIlj 

* * N * N \ ^ f L3jVl ^LfJ ^ •i J* ^ 

. Liu Ig i tif * 1 ■■ ^g I < LuLua ^Jal a iAj ( j$aj V ^gjiJIj 


^>0 <qjfl ^gl C*JrkS*i 11 IJ j ilL I Laj fkC. ^uau LpV «6j j > a < aujjJI 6 J-A ^gjLcJ I dLuiV 
<J jL-X-o Cu L^ I j I La jj V — 4%^ A/a 0i i *i -%. I JjjJj — 4-ii^ia 4—au ^ju. ilfl K ^ju 1 \ fll 1 

* j * # 

cJLia ^gjAi oLoK-jj .J[^i=JI V jl jj-c. LfJ 

i juu 0 LU.VI JjV 4_fl Jj 4 flj 1 a 4 1 liiLj 4 1 1 jlu | ^g | ,jC. Laj A a 4uL^VI ^ >.u aJ 

4J jLjO j-iiu-o ejJ | \ VJI jj | 4fl ifl-J 4 unil L p IjyC. ^g I j left'll I Jj l^gl I ^ja (J*jjJj 1 4_u 


CjIj iAL jJI 4ujI j iti»lI tZjl-kJ Jj uo . 4 j i ALj CjLl^Lo j| LlJL Jj^ a I ^_L ^_A ^jjjuLbjjJ 

I ^jt O XX juJ I I vJL l^j 4-ijJ^ I Cti 1 4 tl r.j . 6jit I jJj 6jJL I j Ija LUJ L L fcjj JLl ^ jj q 

jjjl . jkUl i jA 1J i ^ 4-fljJL-a jilLau <LnjJsl SjJaJLI ^jL 5-^JI jj-o Lcj n-\ tl JLoj Cj 1 1 «ALjll 
JuLLiliV 1 A t-Uj <p Lj_i_flJ I La^ LaLaj Ju^lu ^ Jx. ^JlUlluj pLuaLjll Q Lu Ij < t>r 4 -oj 

J ilju j *j <^t_5jV I J^j i *Ai | ^jSlIj jxU I Ky.Ki «q La a J La I j) I < _■» L <wJj-l I (j Lfl 

^uluj J a \x\ 4jjujDI ^jlx) I L L_fc ^yill <loLil ^juAj tjjiji pi 1 iALjll |jl 4 j1^u1I 

j pj-LI ^ | a <juJj • 4_iijj_i-oV I CjL itn^l lj j U^il I ^ja U il^k ^_L La-g-Lo 

. 4 mj"v 1 1 1 Cj I LjU a 1 ■ ..a | > Cj 1 * «I **•- 
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V ^1*. 1J < ■_*_! I~j 4_ul i.u.Tkl 1 CjLajJjJJ <-J^ieu AjLVL ^ i.<i i i I 4_a_» 

5_JLoILa.l JLo. 11 <jL ( 2 / \t iti i <-v. ^jllj Omega 4 _jL^_ j <j(_i j 

^.LAjV I J^j-a i ti r JclA. J ^ •%■ a ^ya 4jJ*\ a 4 j}L_^.J_a Cj-»l5k IJ I ^aL^j ^ I v_ASjj 

^ i> 11 tJ^—uuJI Jjlaj ^<Lj-o 4. a i ft] I jfl (j I^J I IaAj Jjaj 4 >11 <w -v V I jJJjj 4 nl *Ai I 


4_i_»j_i i >i 4 _j I 4 JI Jjl ^juqI^JI / 4 liaJt a 1 V (_^AJI c^jJull (Jjaj N 4.a 1 fll I Laj-U J^vaa 

' j *j * * 4 _j La_j L^jI^j ^ ^ i-t 1 1 u jjj 11 a*\ 11 o^iA J a ^jS uLu I^.i.tijJ I a JjV \ 4. ^l 1 al I 

<i_i 13 ^-l£- lfl_j I ^Jr. 4 j L^J I jj-^Jcs ^^ajj . 1 k-k <JLuuj t 2 > £ - ( 2 >J JLj J t-ifljj-Lxu La < 2 ;Lc.j-*-u 
JJUi La Iaj ^ Ij <tif J-A <ti al I jj-uil I j I 4_»_a k j^l I ^ LS j V I JI j 2 Lo I Jj L_u 1 m la Ul aA‘QL1 
S j ftiTi L^llljj ^La '-AfljlJI <1 *AJLaj I u oij«" ^ 4_tL^*JI ^Vj . JjVl ^LSjVI jj-o J-JaII 
4a L$ ill J I J .A A V I ^A N jxlSjl I I J ^ -Aj .fGjI ^JjjLU LiJ 4 L^>> 11 kilt 

. JjV I J-ajJI j A*iiui >. aAj"> > ui_^o N ^LSjl L:<LAjk-oil 4 _iL=w| ^-L. 


>j j ^Ti ^2iJI ‘LuALjJ( farm 11 Charles Benett jLul 

O^LlAxa L^jI 1$L£iIn {J \aj Fermat CjLqjjJlI <fl ma j-^.1 Jj-O (j <^al ■% 1 AIL 

^LSjVl ^j -0 <jC.JA^k A 51LJI £ JlA ^a) V jJA L^TLjJ L^jV <-AAjJ 

ijji -4 Jj 1 ^ ^ Jla ^jC. >t-v iM Jj^a ^Jl ^ [*t-w a jJJI^a^H (jVj (^oLojjA ^_a ^jJI 

. JjV I |J A » 1 III jl LjL^iJ,I LJ) ■ ^ ctiJ-^A ■ Qj) ■ ■■ d J -v » pj I j|j ^AA^2 Luuu 4_jli I J_^Ij J_&.j 

6 JjC. <_j j^a ^-0 I^J ^A l-Aj j A 1 til 6 j 151 jjjSV I CjV. iA ill I ^ Irt* a I till j jjA jJLSV IJ 

CtljJLj LjJaj ^_5j_uj 4jL 4 IJI ^IajI ^ja ^JjV I uiW I 4 A^JLaj 4-j_aA^JI JqjLk-w!I {_yb 4.1 lift i_flV| 
^jA 1 j (j \ ili*> ^I Cj2^-lAjlII jJj ^ IJ-A 4 itiAjl, I oV-^lAjl!I J^J JjLujj ^| 
<jKa ^a 4 a*C-J I jja <_LLa 4 > *K ^ If L^jI .i aIaJII ^a ■»**“■ ■■ jja j aajlaJI 

4 * La ^ lr_ 4 t aCj !I JajU -fcl I ^ jV I <LkJ I j__flVV I u"*^i i-flj-t-u Qi ni o"t^ I J_^> j \ A 1/1 

( ) 4^K IfLil^ ^aI I 4 >, A1 tjl | 4jlcuVI CiLU.1 I 6ji» is* 


(_£U 4 J 1 ^ Vl | £jC. y, j 1 41*\ 11 ^ AJ V 4j| ^aJU A J1 ■ -w | JjSLaJ V LoA fijl Lx5^J - v 

J^aj V <jL(JjJI jl l^kj ajI JjIa I .^ A J .^LjJa 4 JIr L11 jlLiI»I L&4_a 4_JV j2L_uI jl <_ulij 4A_ijJa 

i flj 1 1 14 4 . .. 16 a 4 -v j I '~v 1 nj | t tl .**» iLf | ^ i ^ ji<s a 1^ 1 4 ■ \ > I 11 L... |jj I ^ iftj 1 /> 

u'mi ^jJAj I 4J ^ tjl A^) i.uj t 2>l 4 j -u a * Luljjj^ LaAj 4jj^ J^-% a Cj- 1 uA. ^ 

^jl ,j_4 4A^JU La ■ 4-la5jJ I J=>j_LrJ I ^jLaj 4i-> >•%! J^^a \au 4jl : Lo 4 aa^a^ ^1 

. l^-A I ^A ^j-ujJa 1 _* Ll^ ^1 ^jA 4JU-«3J J^-AJ L=kJAj| 4_sl^_lJ I J ^ 1 
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Jfrln.il I Jfi ft i Lin 4 \ftA a JjV I \-k If lj 4 ' q ifl"w 4, si*\ n» Ls^iaj I J I 6 JfrwflI 4 a^~wI | 

6j-^.lHl I 4f -w II Jl^ La_ij 4-flj^JLa ^-Ul] 1 l ujI . *Ljj IJJ I 4 J. -y IjJ, I 0 l^_A a (jjj 

* * - «. 

LuL^-tl JjL£ oi-u JjLi Jj-ftJ I 1 Vi^a ij e l a.I fll I Jjjj__cV I ^ j] oiLS jjUI r UjiU 

^fj I j^ra) Ij <_flj_u}LA] I gjj Ij Laj-ujj . IfJ ^ili I ^ >-* all 4 noil L I ^j^Aj UjC. Ljjj 

6 Lii^X. ^ ^J IfJ t_j ,J I La ^A Oi . a ^ Tvj JjJ^U in LtAlo £• 1 J ft-a j I L;- 5 ^ ls^ Lsu^ 

OUajJ qaJL l^j <J \jillj < J fll .I l_j b£J I L a f a ^ I ^Jc. 4 jL^VLi Ljjju a lLafftj 

dllA^ 1 > L-g^ Oj-l-lc I ^ U 411^11 Jjjj_ftll <jjj 4 ill 6^L»l£JI jl VI .i fl.1 Ij <^_ajfJ 4 j j f La^jjV 1 
Jpa 1 la aj ^jLiJI JjL> ill Jja L f fl c IjJ a AlA I jJj <jf£JI 4 r5\ jjLoa^q (Jjaj UjLuxIj 


^ J^uy^ |f_i_a I La lj|j Lfafft utf i^l 1 Jj ^ ° Ifj-lc Oj^£> Ijjj < IfjJc jjjjJI ^^*>11 

(<j£. J lj ■ I Jjj Lo-a 1 ft af. ja^l <ilu«l ^lc. 4 -jL^VI «,. teL j* LajJ IfjV AjjiaA. 

Jj^- 1 j| jjXJJ jt.ll 11 ^ ^JSa 4 jLi yJyuajj ( jzjj-lj l_j L£ J!lo 4 t^ lj In i ml jJh 4 _io*Aj ujJI ^L*Si ^jLIi 

<jjV-aaJI <fuu hiVfft LaJftj VI CtttJ ^Lai <> jjj^j ^Jb JilL Lajajl <4ijJLj Jj-o 
Ja ft i Jj I P J-L I jjjL J I xA ft ll Ij 4 -ftjJLJ ^SkJj < 4 -lj«ti J I jJ_l LljjjJ Li 4 _^jJLJ Vj 4 .Jt | ^jSLaJ 

(£j—ljj cjLiS IJ& CilaK CuIS jJ La£ ^jLajV I ^j-a gaLlj£ p I t.n-k>u <LL5 JjjulI <Lal5jl 


(^)‘ 


^pjjS-a j| 


^jVi « U ji AajjjH]| ioLaVl 




.4-i-iujj-JI piikau ^lc — >uialII j^jL-q l_AjjJLjj <Lul m^ll Cj Loji.a-lI <jjtj LijAj 
(^jll ^1 i ja ^ 1 In ^ 5J5jj jl jijJxaSS UJ^I ^uJ-^ll Jl •% a In *kj ^jJlj 

J^a j "kill Ijjfc ^Jt fjb j Lul (jjill Jot A jlAj! jjS-aJ a ^Jl :JjLuoJl)l <Lj_fl jj *» ^ AJ I 


. 6 J flail < I j 4 Lflj 4jL5^^ (itilj^l) JfJjJ <jLiii ^ya g-ab^j 4-aj Jjfcj (? \ tOi >1 1 4 * 1^ 


jj-aVl ^_ya ^jLc^jjfc La XftLuu Al ( Ljjlji t i f ^^jJ <jI V] l.lfla a Jaj (jl g-aj 

0 * 

J^j f<JL=yjj <-C^«JJ ii LajJ jJij ^^lAJISj < LfljJiJ Liij jXjJ jj-iiu ^^-Aj (J‘ >n ‘ "l l^ 

. .gil ■ .<_ulj]l !*>a Jiifc-A jJ-5 i'yA Jil Lajlj [ jJ-xi^LIj [ ^Jb j ^ £_a^ Cibj-ill ^ya 4-Cj) a ^ a 

_ . ^ 

Lfj^LaJS la >j « all l^_fl pj^| I a&j i^jjjlfill A \ a juuJ 1 a i ft A lna\a A J1 *i »11 jj-aV I 6jJb 
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^jJI <ILJf 1 (ft JU 1 1 > Y\ A J Ci^L^J-0 Jj-AJ «Lu J j . s > J--0 g-o!^J 

* » M ,. 

La 6jLc <itij xtl J (j-TipW ULiiVL» <K,itil I CjLajJaI ij . Cj La>.j ~^J> I Lr iIf jLU 

* a , * 

y Jit <LjjSj I LxV Li I jJjj g;^»lLi . O L»>_^Js I <CjJc. i-a-a JJU I 

L^jlj yJb ^7 I lau I <j «■ A Lj oL^Ua-tAa ! «> l |SaaUu) La 6-jLc *1 <Jj f I ^ja *-* L>a 

* t ^ 

Ijjt, frj^irkJU <jj-oLjJI jj^ojJI *~i cxfi^JI kiiljj / jjq ■ 11 0.& bit tu ^11 

JULa . Jj, 1 a A J-J-C. CjLjJooJ I 6JJk I (j k ^ill jiLSLaJI < j * 4ijjJJ <. uSl 1 

i‘iti<S^ j-*®lb ‘o “ n ‘"l b Ha li^uj ^ Qj ..i^l | t*U j yjn. 

gijM i L* JSj jJj La J£ JaIJI 0-® LH-oj 4j j-iUJI (L cjj yi <JJ *~a ^HLa 

t l J uu o>LLjJI ^a <Lcj a ^ a ^jli <jjj . J j a~> m l jj yi oLfl^uH 

jjc ^oLLu^ LIj J^_aJI LH&i 4-ijjj.ij a^II <jLL^]I JLa —a oH ^jL.1 1,3* Sj-jjL£ 

jIIaJ. 1 jjLi ^lIlLj .ojjjll oVLJI + jjjiljill jji lj.* - -j— oininV»l j£ oLi>u^ ^ «■ 

(jLi >i.i (J 1xaaj .JaULbajVI { jle. V_il I.U. -J I Jjjj ,_yJ* <£LoI ^A ,~i» ^JI ^yi 1 ft i rii .^Lj Jj-al (ja 

.jh'tll <jjLJ i IgJjljjAjLj pljj ^ di ..LU dLL..i 


-^.1 Ray sotomonoff ^1j <_ujLJI olj jj-»Vl ^ J*lj 

^ylt J^ijl yi jjlSd iua. t<£_U[Vl ^ytt ^^lll I j_A (JIaj jLG JlS i-ul III-.II oLajMI 
^jC. CdLajU^ 4^jiu dlllA CuK <iV i ...il*.~l I <LaL>)I CiLuA^ilI a l^_i ( _pi«i <5j jia 

jxoj <j n^ll Cuall (ja <aj Jjb «^- fl**j ‘ jlln .1 > jjSu l^a>.j^ui j^u ^JlaJI 

L-r.ll itij *> > jkKjl <J m»*i jl . I t A-1...I JuV.u, 6 j_l i^-i5tl <jIaVI ■vllt (joJ 

Lfj| ^yifi j^yA P^Jll jj jjVlj .<kjLuill oL-l-al >laVl ^yA |»Ujl jUf (J-0 

^L$j5 fjAuj-t, jU g^ljj-JI Ioa ^yi cdLLjil u-t 4 , » , j„ ..i L II JiLLa. jlj 

LuLj J^ill l yX . ftj <j| ^1 ^CiL=wJ 11 JlJj4 a Hflj ^_aLJ j J unfrl JaLilll >.U ua Lj i i u 

.jjjltoJl ^yjl iii% Jal A i Ail LI fdli ^jjl ^aL^JI jl <j jlsuJ I jJ^uaAj OD^juj 


4, j I a C, 6jlajftL jJoil jCft> ^LUJI L>-a <LAj^LJ I a 

£ja ^JaJ( *- fltA v J .|JLaJI 1 ^jiaA^L yil f(c>La j LJ Ij Lljil a Jal ft iAll jt 

i_ij^jj ^^jJI ^jLaJJ ylc. jHU jJLiil ^Lul jJt 

ijayiM. A (jn >^JaJI iJ^fcja u^J-ui LI jil ^jLw*aJI JaUu^aj^U JjjJ <j| BarrOW jjL 

(jduLu»I yJc. ^ 4 jllL ^JaJ I . y-j^LLt jic JHjjli IjJaJJ ^ 4 jL * > <o^i i I Ifl ^11 


158 



S <LjlLj j^jc. I o^. l! I Lj < LLirw <Ialjui-Aj I oU I Cy* <jjH ^ £ j-ii-c. 

fi * t * * 

Cj 1 Aiu s. fll-k I J-^kJ-C L-CSj-C *jJ LLA j I I 6 J J 5 * 1 I 6 j-A j)JL Li_J L$_l lj_L_LJLJ V I C^-xL Jf£ 

( ). J 1 1 1 1 4fijJL-CJ ^L^ Jlllu <iiL£ Jjlaj JjjH Q Ij. iAnj 


£-oLjj ^_fl 6J1 ■*-r-i~ -wI j^Qj JjjUl Jj &Ai jl ^JJ j-aVI LkJ ^ fr.ul Jjfi jjlj JJjj 
<ia_u-aj Jtlji <Xja-\.a J^LL j^o cJjn. Li ^jilj ^JjU I £t Lx=JI 0 -aLjj Jl jjLfcj (Jxo LqLoj junt 
LxuJI JoLx^a-pLl <JjL5 4* iliaJI ^Joj ^ ^lj <Jj_oI dLjb jI jj» ^X. jl1 j ! 1 i Alioj j jlu 
U-wjl _Lfi L 0 L 4 J I CjLlLuJI j-o ^luta 4 _a!l 4 (jajJ 1 IjJb ^ic. ir>* iAVi j! jlaj ^Jail 1 tlfl 

j^» Lluil LfSjLxj iiijJo ^ CjLLaJI ^y-Aj SJjxfll jl ^uajill -j ^-ijCj Ijlj* 

j I £-oj < Lu Lui^> Lfl Jali-iiu I j^fli V LJ Lj i Lo Lj <_u lj) 1 ti r Lg_jtlj JlLjj j I 4 -jjs i IqjJ I jjx. 
j I flj lj •>- ' I p LaLJ I j I V | p 1 u*t i I j-o 1^-fctuiJ I J L*if .V I j I Jj * ~ 11 


_fljjJo Cj~k~ clLl ^uxoj j 1 l \5L 1 j | ^yJjxA ^yJh 4 ajjlLJ I ^Jaj j I jJb LLLo j_o j_liU I 
1 ^ >-« -Lfl L ax* ii ■**■ i-v d X-s- a jjjJI jAjLo-flJlj >4 <vl 1 ^ 1 I Jjl^jhuJI ; t^JJ J jf[± I <£_aV I ^-oj 

J^xLi jj^l I j I ^oj . cJa 1 11 4_c LmJ I Lfl jj r [ iLa£. 4 1 ali. I u^U lj 1 6 Lii f 0 IjlaA 

~ I *j > a ■ t" 4 <t j{£ [ a\ \ ^ ^jLaj ln*v^L lljj v^t >^k Lulj-tii-fc jc Jjju ^Lc. 

(jl JL^j ^(jjuajJI jjLa cJj jA-oj <Jl ^Jc. L^_»jJj 5 ^ <£ui^ < 1 a 1 a~**k S,j-a l^J 

OljuAj J ia a “ill jj-a jkjL-a jJ_fi 0_a_fl UaJLfcALi ^jc XUU I .A>| ^jj^JI >LjL 1 if.I 

6 J-^w lj 4. cJ L’lAj . ^j^kV I 4 t*s- LJ I ^j_A iij |j '■'« I lj L jj-o <JL Ia*uJ I j)_i-j I t^L^ula 


<1 t.ti -fl L ^ jl I £\j I n >Aj j\ Ini a A\ a **i <J jJ (jj^ll ijLj Jj-ftll Lf~*-J ^-^LaJI 6JJb ^j_lxJ 
^yXjUxl I j «*»- L | J_o IaJ I I J-^-l Lu^Lj kii 1.1 UA$} CjVjL^- 0 <AJJ . (jj^l I JainA^ LiS ^y£ Vjlr>a 
jSjJ ^illj ^.ftJr-k U, I J^aJI 6 La_uj| Lj ^laTij CuL jljl xoJ ^yJI L^Lo 6 J^wlj j-Ajj < Lial* 
ji^l jl LLLaj ptiki^V 1 ^ -vi \ 1 ^yjJI oLjkJLl 4 1 jl Jil> Jl 4 u/alx ^ylc J5| (J^LjuiJ 4 _l# 
^y-Oj < iLl) 5jjLAjJ] 4 > ft" J| < ^xxlil :<Jj_Aj dlJ i7 'JJ < AJ a JI 6 JJ-=k jj-o 4 j jjAJJ U 

Lojjj I 0 \f ^yO-aj-o jl I^j ^y-flj^j CjLjLl- 0 ^yJc ^laj Cj jLjJL (LLl^ J » x^a = tCj^Lo-xJI 

* * «, , ? ^ 

L1L Lojj-Aj jjLfl IjlAj <4 a 1 all ttuj-o J5| J-i CjLojJjlLI 6JJb 4 julxAx 1 I 4]L-ujll 

4^jrJI C*VjL-o (j-fl jjS| 4jIj ^yi ^jxskj V (jjjjuJI CiLII ^kjj (JS ^J^jjlj jJk_ftl I Jjlj-0J LjLqj 

« L^j| 1 ^ 4X0 HI I 4 1 1 « «ij 11 < 1 ft iQ I A m , I ^ *i ft i**« uft ft. 1 ^ll I t ** 1 1 L^ j l .T. ft II 4 i i l ti l oVLJIj 

<j| LJj_L 1^ Lij ^jJIj ^JaljJLI 6 j-A uL a. 5jLc| ^_a j-^-aJI j^o jjjx Jj_i j-o JiSLo1.1 
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I c-j,A 11 A > ^£^_a. I c 1 1 jIi a i^J L^_i ij I ^ ci \ e LljlL I 4 ali j o i^i i) i^j 1 |j i u I 

i Cxflj J}La. J>-a Ja_Lfl I cLL jjjj-Li Jj_iil >in ^ ^_ya J-t-Ll juul I ^^5 LaJj_2wj )J . io’i \ 

01 > i A L> J I < la\ |J i a n <UL_ujJI <a ifl Lfi I Cj 1 ^ 1 *\ p I a. jj < 4 fl fl\j 

6jLJ J-f^a J > fl"i » ill <-ilc. jij3 O^u <o-i-a-a ^ p jil <U jJj J^c. ^I jl 

La^juuJ ^Sj La S^SljlL ^-51j ^ jj I <JLx J_^a. L^X. J_» Qi'm ^ ^ J_oJl)) 

^ 1 lVj 1 «L=*. Lla. I ^.iJ I jJjajJ I ^a jjJ&J I ^ I S j-a Jj 1 Jj^fLI I l^J-J ^ -t-Ti t I I <5_»^JLd I ^Jc. Cj Lb^LlI. I 

$ 

I AJ&j .S^UJI 6 JJb ^Jj Jj jlq^U LajIj_^I ^ ^II] I C>Laj la 11 CjL iJ-a r. JA_C ^5k rpUjJ 

<LiLa-f. <a_flj_aJL_u I I O-fljJ I ^d5j I <_ia^> ^.ftieuJ.1 ^a_*J I <J_^Aj <jJj jLil La In u^a JL 
fUjlial, I il I ^Jx, pLixLVI j i L^jUii ^ya I^J I ^ jura fl | J^La. ^ya <ILuu^ll iuuja 

Cl La.jJJLl <ilaj ^-alj^j |JjS I J[^Jo ^Jx. <J-iLuu_aJ I q! ± iLul I I liij_x. L-aJ Laj 

. CjLa_>aJ.I jJjj <L^jftj g-a(j^j J5V CjlQjJL \ ^iU*il,l ^axII jjjJ .^Jj^C-ji. I 

^ p * e 

jkj i cJjJj I CiljJJ > i a*\l 1 <jjo oLaja_o jln\ II Jjaa i ^ ilnlL _iln~ *ul V CuI j 

J^L=k t j-a 0 ^.1 1 JJ ^yJAiI CjI j JjLuu^II jl 0^1 \ 1 jn 4~tll jiju CuL£ ji IjjXaj L^_=wLH j| 

jj I jjja LxflL^ [jj_5 ^cxa J jl ^jJajmti i u J. I JLJJ lj_A <Cu1jjuiX pLiaX. 

4 i. ,ij-w 1 1 oLajLtil 4_ijJoj jlLfl jJa ( j^ s $ JLac.| JlLa VLac.| i 

Ifx | jjb a ft g^a Ljjj | J^La. ^j-a Cj La^aJ, I lMxm >_LijJlaJ a Cj 1^) > m flll I I Lfl 

. I I Afl c/nti i I ^ I Cj L-q I V I (jja J51 ^-L. Jalutu 


J^mi Cj I lAajJ I uUjj ^iaj <4 i/>a lx pljLi I Jnfl jjj jLIj j 1^ a ill t <ifli ^i^ 

l jLiVI . \ViC. \ sdlj ^ya IjLa ^11 pi J <J-o5j JajJaa. ^j-o I Jjl l^-JI OaJ 


jjjLolJI jjii iji ia. i^oVL LaJI pi inIjjjVI ^jLuj bit 4 !Li 4La i Ji/> 11 *LljIj^ i.Tj r llA 
.a pi 4_u_u^aJ i*> 1^xa ^oLj^j (J^La. ^yo I i>^G ^ ^1 <JL_u^J I I (Jj J_J 1 

lj>iLu^a Qj^ a*> lan•%■ ^jitmll ptmLa JxaIL it *ia I jjb J^a Lluuj jjLfl I^JI j 

Anthony ^J_a_xj cul^ ^^jJI ^_iJLL Jocolin Boll jJj 

U T.JJ _> Aj ^ ^Lfl cU j J-aj . Jj ^ jjx ^a a jj-a pi xojj iaULill <> j Hewish 

P^LuLuxa jli pi Jl Lj I uA^lajj «d pj Cj 1 i J1 j I ^ ° J_xLfl Jju La^j 


Cj Ij i 4.4* 4 rt ~ ■ J a. iA ^ftJ&La JaX jl ^flJnill JajJI J > L L^_i jJ 4 m a 4 jjLa A Cj I «-A. u 

^j-a I j Jl jjV ^ J LaJ I ^7 jj a‘i 11 IjA JjJL 1 i x^a ^ Si ill I CiLu«al^_!LflV I <15 JJa <lj \ 5 a 
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j JL^a J l I j I OQ j-*-J I La <j Lc. j-t-a <J LiJ f t> JJb ^j9j * (_£ jj J 1 ^- LJ 4. I j-A I jJoJ I 

p * 

, l _^jLi ji ilijjjtl ^jll 

<£.J-UU OjIl£ jl oJjj <jj£j L_ij l_Aj i.A,~if. L LflJr *\a 4 ^In 1 i n til ^ j LoaJ I 

^jV jkil.1 o * a. d i -v U,,. LAj| ^j-A 4 _u Ij it» »ll jl a! 1 lj . L \ m ij j_LL^i J^L^. 

(_£j^a. I 6j-o I J.*CAj < 4 £7 jja_J I jJ-o lj4 *nQ JSl <jujJ — v—flj jAll Lj — ^jVI 6i^. 1 ^-oLjj 

^Jc J 7 Jjaj JjSJj lUa ^JjAJ Jj-a p^-Lu JjaJ j-q V I ^ Iiaj : J c u . *.ujj j > J_^ £_aljjj]Lfl 

i ^jjI SjAjlLI Q ljln-% 11 £ l~-v * i ittJn\a I fl >nf ^ J_A ^ tin TilI ^jA JL ■ »* 

, <lo jK^J Ifl fl lfl-L~ 


<£-aVI ^ IftjUJ Lj aj ^jJI I ^ Uni 1 L jL - u Ja a 1 1 ^-t-oljll jxJaill 

— Qj ■ — 4 __jV l iSJaubO 1 Iftfc 4jjJ ^-JI j* t^l I ,_t o*ll ^ilallll olj 4_ jljIjJIj < Jtx^allll 

JtUj ' jjSl I £jUaJI ol J oLLaJI jj-a 6 JAJLaj <iijJa <LLuLuu jjlC Vj 4 a lloJJ j^ai V 

I g i 14i\l I 4 j J .*%■ I ^jJI S fl JtJL I J7 jj_all I ^_fl 4 i If. jjJLjJI i ^ flU\ 11 JajJJ j^L] 

<jI ^1 < Uj 4 -ui * a -v" . i.M ^UJI jli oVLaJI «q ^ ^ij * aLaJI o <t La jjjV I 

jaIa xa JdAU ol J ~ fJLJI La J\ flan ^Jc. — ^jLalll 6 JL, A j L 4 i *1 ■.. "^H j_Ll] I 4^-akj jj—o 

:^jIj$jJI [^ILlLuiI O^lj V 6L=JI Jaijull ^A_^s». jjV < jl 

^J^aj uLJjj £ya j^ftTn I JjA I Jju 6 ja Ot ilajll 6 J wi JaJU I jjj.L-i.a5i 11 ^Jc. 

p | Jj Jj I A J A f ^j£, . fl .Tl^ > ^ J | 4 fl t A a I I A. k ll L J *vj 4 I * J I , d L. > ml d I > \ I A «(J ( A. jJ - ® JJjLfl 

jlaj A a i ft * 11 ^JvJ I Murray G6ll*Mann j 1 a I j ■% ^ljj-a 6 j_a olj j Li I . L^j^L^iu 
A J Lcj Jfl Mil I jjaA 4 L ,Al | p I _> 4nV i Lo | L^j lnfl*i •% i j I Jjjj ^iJ I ijJJj L^jV I ^ ilf *^flj Jl ll I 

(Sjjllll J J iLl | J < UJ JVIj <^a n 4 ijJ> I JLl^Ij i<-la_MI oLjiajJlj <oL^ji]l aj fl J . 4^ 

^jaj j^jJI Lai I ■ _‘LI |j I oIjjUjj <Q Ijlj 4 Jl Lol ^ iliAoil 4jJUa UjIjIaL jjblj^llj 

. Lm 44 J d L . A 10 *»V Jjj | . t.j 1 ^ A tfl*i p LuiVI 6 JJb p I «■ y V | l|| ta 


j.tr J*\iti t (jJj-A 6 JjJ p ( ftlall uJaj ^-oLjj_JJ < 14 ailL <J| ^All La 

j\ lr>\ 11 4 ja <-L£LLi I oLljJI ^jaj < "l. as * I j Lfij_ftj ^jjJ ^jjSj (jjJ ^ In *i a jj^J I JjU 

^ja j> In’ia ^JLaJI ^jU j iialll ^j-o LjjIa ^ll I ^Jb <Lu-uj^J I <L-uljJ .ftJAllI <jitj 4 U i m>ll 

Jj_a—a ^a jJL^I t jjilI 11 jaJt 11 { ^lc. <jIj. 1 ^Ij Jal i iA*»^Ll 4 1 ill 1—5 ‘.^jLjj 

j| dJj (ja ji^l J^juluj tfL i m .\5 *a jjb Lajl <^jjJ J<.7.i jj£jj ^Jaj ^Jc. jl iltV I 
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J-ua . I I i^J I a . .1 ij <Jj l_A <L-^i *l AjV Jj_fi_i ij-t <LaJ 1 I Li ^ L_ 

In l m 1 ^C. ioJ I 6j^J ^lAj LmJ I J^La. ^yO ^JaJ I ^_L ^ln \ mi O-iL^ 4 *i i j i Lj Lo-J^Ci 

/_)_a lVk^ a \ 6 j_L=k.V I Cj IJ*» »ju) I jj’^W | j“^ i i a*\ II ^ i j ■ ■. 11 * va~ 11 £_a f«U l t iln) I 

? e ^ 

LfjJ Lijj—i_flJI ^jl I ftj .j_aV( Ij-A ^ I j \ -k I j i i In 11 IlIa ll t Sj^JJ 

1 tlrj I jJb IIjUl I ^ e Ijj jj-^C 1 I 4 L.... il | ^ jLolIL Li j-a3 jj i 1 ^ Jr j I Lax. La ^ 

uj • 1 ■ *f-5-xlt lj ^ yilall l I jj-iJ JiJJI jj-i ul oijil ^ 

. I ia 1 L>*) 1 4 a ifl -s. 11 ^Js 5 jjhj < n.i-^aJ I «Lu LjjJ I * j A ^JjLflJ L cltLoj Lij^ 


162 



jjjjLluJI J u\a)1 


■ ~<l . .>>< tt j_uj 


^. a 1 1j <111 jjl <1 jq a oljJU ^ w j James Jeens i _yjcjy ^l«ll j^LLi 

* 0 
p Laixll ft Luj& 61 iui ^jll jllltVI ^j-Q cj^i jt ^jLa^-o ^^LUj^Lj ji£ <A ilill 6 jLulII 


Jiii ^ 4oc j j> all I 4U^l'i ^ jJ I jkUalil <jlj jl tT\e VI I 

jl AjfiV I Ijjb jj Lfl ^lllLj . j_aV I I JJb Jj-a* oVjl tall I jjJu Jjlj jxJj Jj ^JjJI u 1D1 ^LSLa 
<jt j ua*ill JjjJ 5J5jj Lqj a 6 jL iLc.I <JL-a aj V ^jJI <a.jJLj ^ laII J^ifi^ 1 fli Af un 


jjlaju ^j_A ^JSj^j-ia] I LaJI I 6jSli < 1*131*1 La Ja* Lli Ij Lo5tj . Cj 1 Ljil ji.I <LxJJL 

^ jJ ^ L ^ .x jlZ> 6 j< al I d JJh jjl iju <^X.LH a ^t-aLj ^Uall ^Aj-aJI ^a £^j ^1 


ul lK*^J ^ cr^- * JU “4^ j—“ J! f-* 

a 

6i^i Jljfk Jjb I jk (JL Lai r 4 uALjj 4jlL * <A it-LH ‘LX Jj| <]^ii J]j JjC. j >r J JJIa 


. t jj £H jLiiVl <j-a Skir^lj 


jj i-l I j j r j />l ill & I_a_uuil I a t. Eugene Wigner jj ( ^JLj i ill ■_»" 

VLall^l JILa :^J| C. S. Pierce <a ^u^u , ( a y jLtj ,jLii(j < alJqJI ^aJjlII ^_1c oLu^nL^JJ 

(^)| ti \ -W itt 1a i tLlL^ ^_flj <Tl mi l A j-A L_UL^, £jA I -t."<>ll J_3LJ jjL J-UI 

^-JI Jaj t (jjL . ..I | a jjb uj^^ m i {ja j ULt N ^J CtVL5-a ^ L ^gj *i q j_aV I 1.1 > jllli 

pIjVI Jj jlijl ^jJI JLj-*-^]! ^j-^. jl jjjJI {jc. ^ Cxt^l | Ijlitt a 

JUjI tj-MJ «<-ijI (jjLi-^ £-a l^-ZLUj pi jjJiii jJI ljx.^3-^.1 jjjjll j in til ^a 

■ Q11■ ALjll ^* 11 LI| <L^jJI f. Ijj ^yA^\ i ac. ^jjL-a Jj^jj Jjj«Ttfl 11 
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? lillife jiljJI cjLjJaLjll Ja 


^^cxa-J Ja-aj jjl a^JLI ^ya ^ixifl < j^J_l I j->£- ^aalaJI £^a-*ajx 4 ttjft L±x» ^_fi JLflaJ I Jja J_xfl 
^4j ^jl ii^ajL lLo ^jluaaijJ-o Cj 1 \is~i la J I 4a \ Jr> > (jLm la ifl 4—cu ScjI u^lajJ I La 
lx. I j t'-w I VI QiujJ ■_!!■ I * <I > j11 jjL) i^J jjtAU 1 la ^JjV I f£La_ul^JI ^ l jug \ tV I La^ ft tlilj 

CjV-jjIu ^ya 6 J-a. Jj £«a JjUfiJ la LlLo Ljlj ji]j . ^ ft'iu o I Jjaa.j LflJ I 4^a_i laJ I La | t 1 n 

O L5 I 4\*\ia Qj > I \ ft laja lutiftla i Jixil I 6 la^i uft ^ jJ I ^ i iK i7il I 

^Kill ^jjj-aa Jj^-o ol ^jU J [fll cVI Jj-a ^jlfk J J_^=w JL&C.I l Ja-flj .CjlajJoa]l 


aa I 4 xj a-’fc a L. >j" ( ^aJ I 4 a.ft.Uil. I Jc. I^il I ^_yb bj±±L Cj La.La.rvj Jjj=*_a (JajJuj 


l^J 4_5 ^x. V ^alI CjUjLaaJJ j»"«~ Cul^ ^a jjJall ^JLaJI jjjj 1 n 45^Lc. ^I jjlj 

<4 kK«*ilI hie. |^SJ I Ifl"*y*" - ■• I CiLojaJ ^jl CjI jj U* JjXb-a jja 4< u*\ ^^a^lajJI ^ \jj .i.7illa 

OJI j^al I — 6 J jU-iJI — 4 -»j-Uj JjLft 4 jL»Luu Jj ft ^jft ^j-o aLJjLu La^j 

^jj ' Jj Q1 >1AOA ai 1 ijM j -Uft 1^1 illij j f^K i7il I I lj_A ^J| 5j-iJuLi-a 

aVjJh J^a Lfa jljU i ^JU 4 -oj j_^ajJ 4a lj iti Jl JJLiJ I ^ I^JL^.1 j^a L^. CjLtaaaL^ll 

. j^a L jJ I 


^jll (jj]o}Li| ^J| 4j i*Ji 4ajjJaV-flVI _J ifljja-a ^JjSU 4ax»jlxll 4ajlaJI 4a-ajjlI Lai 
^ Kt | jJUJI ^yA jy& ^ jJ I ^ Q »fll I jxJ LaJ I > QQ » 4 t ~k la 4ft lA ^ II 4aj La 4 a 4J Oal^ 

dllj Jlill pJLt J_=kj I 4 j -kla J>xj ^-a_^a_oj Cift^-a 4a la t i t *ij ^JLc. <6jAiJ I 

jj| j »~«- lj ^jftaJaAll |JLslU AJja>-a 4.1 iU 4allai ^j^a I 4 iiiii jaaJtaU ^JaLft ^JlIIj JLaJI 


-yj J>^a ( jaaj^Ja^LflSLl 4_iaauJla 4aI .oilj *Jla-U ^JL*J ^aaj] Cu^aL^lI CjLcj <AijJLI 

l‘^»lj (J a ~aua J ^ aaa 4 \i AL^JI CjI Jjlj <(jbllfljuu^l Laalj CjL u^aLjJ 1 


,JlLa j^JI jln\*i lltj 4 a^kjaJI Laa ^Lux^aVI Ij-^J Jn \ iAllj JaJ^Jill ^jjq Ijaj^o 

<ijL-a La | SjLix { jJit X * J^jlII J^-a I Jjl ^5j j i ^)Jh XV J JjJ I AjLuJI ^alc I IJJ^o 

4_fljLiaa jjJh Jjb I^jVI ia-aLa I j ^ I n j Jlj-aaJlj ^<JjL-o 4ajLS j| 

■ ■■ S4aJjVl jldxVI c_flLia^l j| ^I^jl^I ^Ja_ft 4ft ji 4laaJ I <J_A I ^ *ta 1 Lj 

SjjaSfcJ^Q ^1 I 1 \C. ^_S^C p I^Jaaj 4aJjV I jlj£-VI JjV ^ju I 4a Uwl 

. ^aJLa ^ J ja£. 6j Luc. L ^Liaa | J Ijj^aJ I JjjJ-a^a i_fi j) ■ ..ft Jjj iK i7ii I La | . J^v.a *7i i 
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Jljk ^jjjjjk^Lal \ i.t^-»Ljl I jjj J LSj La 6jlc I ( Vj i ^ L j] 1 6 ja*i X i IjLa 

^o oL l-uo LjU <_ii*_iJ I <Jj1^1 I f. Lu ij . ^j \ i aiV I <_> L^i <LUc ^_a jj lK*-Lj ^j i i-.iV I ^ L i 

O Lej-t-ojJL I . 4 i a If. v_jjU^ 4_1a J&\ Ci Lai t «i*i ^ I ^jC. 6jl_i£. j_aVI jLi ^ l ikjV I <_aj la_A ■_■». 11 

( i f ^ 

| 4 ia. L> j . <ULfl_j_LA j if. 01 Ux jh m~< Li 1 i -x Ij > d ■-■-« Lk. 6 Ll^x i ' 4.t Li^J I 

3aljj V ^jJLllLj < j-i-Lo jl l _>-=>-oLc- 4jL^j jJ-jj cj Ly-<=» Lj)I <JliL jjLkU I jl ^ij-aiI ^JLlII Sj£La j^La 

j /•> i j\ j i La Cj LjVLJ I 6 JJh jJj-o ^ .j-a. Ijj (j- 1 ^ jxV I ^ La iJ^J ■ i IiALj) I jj-o j lX 4 Jr 
, Jxljillj jj-AjJI £-a oLjLla J i *1 1 Jj Tx a JjaIL ^LuaLj ifjL^jLi jj I * i ill i La jix: 

uj-i^ jJj-a Jjjjjjk^Lal IjjJ I J-fl Ijj LI t jj^aj i \ t <■> Lij j La j_aV I jjl£ La_j_^a 

Jjifl ill jxj_c. ^jc. <JLuil ^L e- Li-j o 1 j fcAL jj I 4*ia iiJi ■ ■■ l ^jllj <Kurt Godel Jjjat 
ij aju^ ^ic. <1 a jJI V L>^lj <ajLuo <j.g.^aLj oljLc. LajIj iJLaa ^ir> m <jLi jilj JJtj 
«jJLkh <jjL£ |Ja a)L <ijLuall oljLuJI 6JUh jI JAj 01^1 <<LajL aJI pi i j ij ill 4 _U_i_ij Ijj 
R oger JL) j jl 5^ 01< ^ | i> ^jJa^Lai . L^ljjj Jji ^jL^Ul JU-a 

6jlc :Jjaj LaS .^ ^ 4-u^i^uJ 1 a p Ijj p^Lu j-A ^ioLjJI iu-JI jjLi j5l Penrose 

^-iLj ^ I d t\ A.\ jl I pljj uj-AJj < i^Ljll ^ > A1 oi l 6 JLA Jj-sx «LLuaj <Aj5a j-j-taj La 

daiSaJl <J jju^ <j| tZ JUx d_i^jLL <aia~k ^J| <^jjj Lj-iLa d >j.1. 1 SjSLaS jJjj 

^xUfljV I {jA VLLo J_a*LiJj Llo A-rxIj Lijj_^ v. <<J IJ p Lit jj-aj <J <—*-oL_iJI 

.^ 5jJLij <aajA <iii^ LjJ jjjjj jt <ti > ^jJ Ij 1 

ojlxjJojLo LajJaIo ^ a w* j ^ jllj LiijL^LaV I ^1 (^jI o “ Aj j-^1 

^jb d IxilIj .IBM Benoit Men delbort ojjj-xlj-iLo Ijjj jjj.> \ a^II ^JLc ^Jl d > ■..". 
^ylj i j 11 jl ^ -Aj ail <_jjJii ^a La < 1i^> ■ _«j“ Q» Ij < jl .XWI _j cjfljjjL-A ^j 1 in -v tjj*\«tn 
j I r . Xj a t» Jj| I j a. i dLimi d > 1 1 ui^. d iIat jj| i a K d a ■ t«^ > I a tA 1 tl i a .*^v" j <Cll30S 
6 JJh ^ jj J_aj . J_iJLjlj]Ij ^J j ~1 1 oLijI^aV d i i jjjJt 1 4 jxjjj <LjIjj ^ «^"(l ^JjLa 

jxij ^Jh Z 6*^ Z —) Z 2 + C, “II J5 6 JjcL ail ^xii ^jjl-lLj J^LA. {ja d-ojialLI 
^kj C+ Z 2 a < a iAj LaJj kail I :<ki m« 11 6 Jc-Lill 11 JJ -x a Li^ja Lo-dj jJjLlj C j 

j^Ai ^=xLll jl gJLgJI ^-ijll <6 JA JJU 6 J-A J^Ls^VI (juik jxij iZ Xja_il ^xJjJI I JJh 

<fr a*> ^ij 6 Jx. iai I )J aA "liii t^jjjjLi-o^ d .T.l A. jj ^ d * La ^ k ^jLu ^-uuj^ 41 a r 

( 4jui LuJ I viljJul La j Lcj j. u d La tl | La G -J O Ij 1 t \ "x I 6 J a I d t ... tl Li 4 j | 6 Jxx Am ^ jJ Ij < 4 La i 
. 4 ^aj*i ^x-A 4aUil. 4 _^jjj 4j Ljj V La \ i «iTi » Qj ■ ■■ d Lail | ^ La ^j_=x I OI j i i > i*x.V 4 i i nil Lj 
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C Jal Vkl 1 A A-A <X.j a ‘y a jjj-fl « *^lL1 j i*A 11 Lajflj <lifl > £a J^flljAj C J j t i*l A I Jj I La-)J 

d j < . ^ 1 1 ,j-o <j1 ia-jjJ JjLa J^Ju Aiaus pllu jj-ajj <Lajh\l I 6 jjh . CjJjj-iJ AjL a <aj hi a JfLlu 


^jAUjujI A* Laj-hil I lJ-a £ Lhfl LiaI J^a j n^j <£^jjll JLa^JI Ij-A Lfl plaK ^]\ Lflii JjI^aa 
A n ilr>t**i ^j\ a > LfLa ^ l h-fl ^ I j I Laj h‘i a II j i nl, I J »a~...l | (—g j -"J < Li_ifl La I 1 •k'i < u I 

U ^G i_jajj_u JjLJI ^jjc> <G-lU jl (J$j ( JJ-L=». }Lj Ajll A*-j A jl 1 (<Li_fl <L*J LlL I j 1^ 

f 

, A JjJzJ I k_flj Lkli Ij CJ L Ij^V I JjA J_1 JJLJ I A£- LufiJl jV I 


d || t fl"ll <_i aU 1 fl i JJAA La J ^ ft A dlt*t A > V LU d aj_U A I d_i_u IjAj ^ jjjjj h-^Vj 

\ a i V I j Q g j q _J Aj La La jL\a p Lj_i O i I * a »jJ La l^J I ^J_l_i_o LLL) I 1 fl > a d < a [*CI | LL& jJL I 

I La_cu Ijj JaKJL flUI^ j^AJ V L£ i i n fl A^lj ^ 1 LijJLAJ JaIS iaU LfA-ffl 


t ol , 1 ^ >| j p lali jjx da i a t ^<■ ■ t t 1 ^ X Ij t Lilj^j^a ■“■ * <■ *1 I ^ jL$j j i mu 1 ^ >| 
I ^JLij-u&JI Lfj ^ J_CkG_i_u I ^lJ I d a >j L 11 ^ . ..I ... | — jjj \ \ a^I I (_J_a_jG_i_4j I 

L&jj ^gjititll JLlU LtljUrL CuauI CjJjJ-Jaj La Ljh\.o LxJ I p Lu \ fl t tX" ■ uj 1 <Iiljj| 

^ ^ aJ Li A L,aa ^ A L **i A j La ^a^Jq_la t Cujj^i I d_r> Q J ia ^ fl 1 ■ I ^ A 


* 

a jjb ^a ^llll LaLjJ I a i Martin Gordnar jjAjj-a. ^jjjL* Li^l I ^ aaJ I 

J L^aj jjaI (j\ fj) (LljS Llj) J^A LI jj>^ ^JL3 ‘^4=^^ 

jj I VI oi ajJ I La_S JIa (J LdJb^ LI ^a I ■> ) Cl*-flj-l I J <_ uJ^jJlI Ij fl Jl I p LJ I I JJb 

^ IjILk I ^Jti Jjb o 1 wALjl I : jjjjj Jl-LAijj ^LU. L^j v flui^u> , > ^ll I LjjLJ I Jaaj <iI it>"^ I 

* 

1 fl"k I Lu q j jj j La_ij *■ ij ** | LvjaJ I J-ULi I i iuSL txA LjJ I ■ » A ,\ > (J_A < S^j 1JUUJ^ I ^.i 

,^-fl <LGjuia ^JjLi^k <(JLlA 6 Jj-sja) A^JAJA JaaILj JjjiLiiSu ^ fljfl -J I ^ fl I ^I 

JIa Li jjjlj ^-l-^j| ^IjJI Ij-^I LLxjLi-a L^Ltj ^j i \ * > »L»jJI La^iul ^jx. Laaj^j 

AJ-a J-4-<aj LaA jJ^I pLlJI jja (J_2kj_» jl) La lj-i!»^ (jJ“® OjjJxlAjLa LjJooa CjVL^. 

<jLfl oV L=J I A JJb JIa LI ^J| jjrtill (JA d_^ ^jl I A jjb jj-fl ■_» A,\ i ^j| L^a- 1 djllj (Llj_JI 
<-i 1 1 tnl I J^a IjL Lfl — jkljj^VI ^JA Jaja ^aj — i_ij)l JLoC.1 qj j \* "n jjjajuqLjJI 

jjaj I I__ Ij j A i. t i jji jaI cdJj j L^ jjjj — I JLa—o ^A LwxJfcA-l I JLajC-VIj jj L .^ L jjJ I 

^jLaJ I AjjAhjJ I ^ja ^jj Lfl A ji L^. Lfl *h ^jC. j fl i Ajjlj^JI ^kflLacI a — jj-i-j LlflJ I 
<JLw ... o L 41 Li jl I L I j i s > jjjlj u uJ I Ijjb ^_ij ^ * L“, ,.i V ... (^jVI) j 1 ■ ■* LI jjj-AjJI 

Ljij A Jja. < fl fl 1 Lfj j . .. a) L=J I Aj-^jJ Ij LjjjV I jjA ^JJJ AI fl~tf . VI 
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y I jl v Lj-11 .jlj c LuJ I Jjx £j_u»S <L_ 2 * L.U a LLlA JjLi ^LJojVI ^ fl juJ I ^J-C. <1*J 

L*_xj <-> j ^ ~J I D.\ ^A ^-AJjJLj Lcuj <jjj <£> j i aI Ij < iti A,ll I l j-ojV I fcj-A ^jQ i_fl ( .tn SV 1 

O L^.U. ij 6 J-J J Jjx i a LJ 1 ^jj7i &i «^_jj jJ I ijjb ^.icj . 4 ^ i t -J I ,~.l ot . T," *CV I 


o i —cj| is~i j_l I ^a Rudy Rucker j_Sjj ^jjj ^ • ** LjJ I j sj i LUa a jj aj-a J « a 11 » 

.1 c 

4 -v t ■.. x JjufiJL LaLx_i_u J^\j «4 >lft a II <aI mi I JJLlLj Lflul jJ LaS < i iALjJ I 

L L ^ I Jj-fl-i ■_ ll^jJj < < ' a ij > a CiU.L_u-o ^ 4 jfljjj fill CjUj i 2>jl 1 JjA.~ US JjLxJI 

rArmstrong 1 1 “ rt jl L-*—a 4.fi -a 4 ik c *LaLmjJL Oi uljSo j_A L^au ^^ajjL a- 1 

I c>U ajJI ^Axi \ uJ jjjjill Cousteau jt inj^ jl (Livingstone ^ i >a »1j 

# (1 

IjjjLfij LJ Jjj-a J_Lj ^u (4AJ irfJL 4 .flL l ! I 6 jjfc ^Jc un^fl j-oj IJjjxuj .., LljjS ^J| 

1 > LjL a (4 aalAj J^jSJ I ^A LuaA LjLiu I aS ULa_i 4 tie IjjJLc, 1 a r. Jli 1.»1 a j a. i ^Jjc. 
a" ■ ^ I 6 jj&LL jj L (jj^* Ini'll > 4~i i-^L ^jxj <jSj^) J fl j * u I jSLA ^ ^ Jj» 11 Lux ^jju 1 Au 
.LJ I QJj ^ 4 1211 lit I 4-uUuV I j^aLIjlII (jAa I ^Jc. JJjS pi liALjl I 6JJb 


^lllJL ji^ JLal gjLjg ^Liliti*iSI uI AjUujj^ cuJbj jiua Ui 

: Jixl I 5^, Lax j I (jj Ltd I I UJI 4 i a jj_« 11 ji <1 j 1SJI Jj V jl I <dij ^x ^ i« A LjJ I 

^uub La xjj | Lu Jjauj La < i «A Lj 5 j^a I x \j ^ Ji. jJ I l | Jj-ao I LI 

L-o ^JLaJI Li j ^pJI jAjb 4_jj£jj 6j i a iA JjLfl <j— fc-oLj < -k e-ji. I 1 an ~>j <*L i-lALjJ I 

*4 * 

Li J jl* a fl J LualaV I I JJb ■ i - t ^ Li jJ f La jir .^9 ... <JL-a Li-a VI m > I ^ j j ISa VI 

L'jjV ^LL3 |\ ^ ‘1 a JS ^Cj ^ 1 i.^ ij 4 a >o~v It ^il ^jJuLlXI <_ulSxl j .a.*i 1 ^_'t | 

... La^S J l al LuJ I <jj^J I <Jax ... La al I Cj I j J^LA ^jx 6 j-Ji Llx Oao L^J I l i -J I 

JL-ai^U IjJbLa. Dll LlJ^ <j|a ^ J o^La ( |JUj ^LjUII J Lua_iV I 11 a ^}f ^u| Cfcikiai I 

JA ^jJI < uijll j^ iDI ...Pjil ^A_^JJ Ux jjSL uij ^JLt j|^ ^xLj ^f ^_a 

Lx IQ J Uou VI .,, <J U. JS l jA LilUx Ujj J U^HV I I 1a p I CiAj ^la ^ I 1c. Ll5^ 

Lx-uui <J ^lil I ^JLJI j^yuAj ^_a 6jxul i a ^Lixla (JL^- 1 ^ j *»a JS JjV LSxx 

(JuLaIVI ^Jl <LcU. j| Jx*laj US LSlUljjj LuU^a ^Jl 11 a ,'\ ^Sj U LU^i 

5xJjj Jacques Hadamard jUIjLa LU. ^^juu^^aJI Lf ^L^ > II laj ,<u^LJ\ l jliVI ji 

# # s 

c> Ij 11 u 6Ja ^jil (Carl Gauss ^«jU JjlS JUj I j ^ .i.tu m x 6jjj SjaLUI a 1a Jj^ 
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<^J»_UI J^. p_» 6 ji n i U V I 4—i a L^.fl 4_Sj L Ji-a d J_a LSLII pUa^V I Jjl i 1*11 4 L A 1 .fi £_a ^ j l..j,yvi ^_Aj 

I Cu^ Lo_l J) 1 * ">> (_£.lllj I jLj £_£jJI ^ L* 1.1*11 jjJj SjLiVI 1 lo~t i jj 1 V ^J-u_fl_l lj| 

*Cij LL» I^j f^£j' A —1 6^-Lfl aIJ I i<J L=J L jLaljLb J fl ulIlu I LcS ' ' LIa* £* 1 "k. J I Jl pj Jj«oj 

j: 4 P 

JjU Ti <1 jAa dft £_a Jjjjlj LcjL^aJLa ^L^ia Ll_flj d>jjj_i ^ iA a ^jll (Henri Poincare 

I j t-x £jlla OI J 4_Ajj ^Jl 4-jjliil^J cj-AJ pLVI Jaj ^flj « 4i.UU 4 u A Lj Uj > 

a j*\a 11 ^Jj Cjc- L=a, 4iiUJ I p L ill 1 <Lxj J CjL-Lj Lajjc. 4 L-v II i 6 j_A ^_flj 4 la l -wf I 

<LAxil ^jl ijja IjSLj-a 4 j| J^J ^ ^ 4^LJI J t > aaJ I L$J aj ^1 (jjJ 

*iit ^ja 4_3 Jj_c. (£jl <G| 1 fl i aA 1 <*lAJ 4. j ill 1 4 t a L$ r. Jj I ^ jl I j -*■ lJ I ^Jn ^_Aj t Lfl-L^. pj J_5 

. jaiuij Jfl axa JImu 4a aVJ I ^ic. 4_LA^>_J I ^HJI I j J LS <1a^J 1 

I jj£j cljj Mill ._ij a *11 Aj*\a ^ lr. 4 ! a f. Cxflj 4 fl J ,7. a <jj|_a I—iA_>I jj^ L ^f J ~i ahIj 

Ja. I J ^ tfc 4 ijl <%. At ^LaLiiu-o ^.^jl^ajll a a p^_Ju ^a ni|^ pljji ill 

^ Jljjll <JjLb Ajj^j <jjbj <^LiJI o A*i 1 * 1 1 dlij 4^jbl (OlajjJiI (jjll 

£)J_aj ^Jj .^j^iall jaV I i_ajIaJI ^Jc. 4 itiflli -1 {jl£ La v AjQ 4 nl ^ k 4j-o cAlfl I 6 j^& 1 I Jj I 
4_ajj ii I Ja | jIjlLmIj 4a^_J I Lu^c Lmi < «i^| ja «tn < <«l ^j_»A i*JJj Jjlj VI 

■*t il L j 4 ljj .L A j >al 4 a 1oi a I .*•»!• <" ^ J ( 4 > Iivm 1 1 1 al i |^j[ t j i*lt*t 4 -n. a < <Lil^_ill 

JajJI 6-lAJLa fjL^ 6jKil jo^-Laj ^a j ^1 0-5jJI t j-o J^iS J_aj 

•^l^i 


i(J LIlLI Juju iQ Li jALjil 4_uj_La^LfiV I <JjjJ I 6 j-A j nfl ijjJ I j->."i^ «jJj I.«ti t 

CjIj Jli tJaxLI jj-i oLk^a > AjaiJ^ I {j* J^l Henrich Herts jij* 


1 L^-J I Jjt Jfl~u.ua Jjaj I 4 J 4 n A L J I CiV^ 1 tnl I 6 j-A (jU ^ju Lu^V I <j-o oj^ J I p^I I ^jJtmjujj V 
ifl 6 Lla_iAj j I 6 Ljt~tC. I Laja J& I l ^.‘> a Lj I 1 g 1 fl i.ui^ a ^y-o Jic. | L^j lj 


au jK I jl l jc. Richard Feynman jjLujli 'j 1 ■-"jj cJI —<-*j ofjll ^j^a.1 ^ 

# * 

* 1 1 1 *■■ j J fli.nw lj — I q ij 1 a I 1 o^b 5 LgJ laljlolj — cj i 11 A L J I 

La^a L > 1 in J_o_slj ■**■« a Ijl pi \ jALi^II ^_fl ^Li_a-fl <4 \ a IjA. 6 ^_ljl-o 4 K«ti a 

* p 

la^j 11 L^°) O t ia^a oa ua I jj CjjLfl 1 Lu jX. I *»» 1 ?i 4_U-wU > flitn^j ^jAj^aJI 4a. uliiu 

1 La^la ^L-ifll a~i a JjL^aj ^L^-a jl l lj t uJ»^ ^j_A Jr>. IjJ I <^.ia 'N11 ^jL 
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XV Lfl Ll V X V X V pLuiija jJiiiLj <C)Li4 _ljLg-i (. lo ^LjIj 

1 jlaj V\ ^jLxII ^ t asi i ^ L_a ■ oCj v< L_c.j^ XV-f- A+ \ 4 Li]I pi t i*\l I qj a.^. pul IjLa 
jjV I (V + X + \ <lol^ll ^L5jV I rw £_iL j i 7^ V I ^Jlj]l (J-Aj X j_A ^J5 j £_i^-a (JILoj 

^j-i1 : Jj-Aj Luji , lJj-S pli Lajj I j jii I ^_fl pLl t < fl i& I 6 J-A 

v_fl I ti J^J ^ (lh°J «Lfr-L^ < fl k fl -kl i i SfrjJ a\tkA pjL^ I I S^Jfc La 

pLJ I^J In] Lj i I 4 I ciia L.Lr£ I ^<JjLoj < \\ ia~^ L^-jU j^juJu pL jJ ^ fj“ 1 ... a pll j 

ijJJLui a <Li I (pLljJuVI 6 P-A (Jill jjl^-a 4—cu ^i_J JjSLIj < Lo ^jl^-o ^_fl L^_iL> I 

LL)j_dl ^j_u <ljl Ltl I ii^UJ I ^Jc. LljlAj J_a] a 4 K ,7. a LuJ Ll/> till < mi ll Li Lo | 

4__ii^bhJa 4 lu u 1 pl£j OlilVlj Sj.i'vl I uj-i ~v a <—i f.i iiuJ .7.11 _fl (j } p| l^L_>JIj 

( u )"lo_.U Aj\l . .L-... I V 




j^Juj j_u L_nJ 6j i "wV I P Ijw ul I ^_S p I l xQ LjJ I QjjJa J Xoll I 4 >Lf JI jj I 

^ ^ lj *■ ^ ^j| 1 aIa. ll> V La- ijj p * 4_<~<a LL 4 jjj £ ^ . -A j 11 | j_A ^_a |X^J ^pll j~J « > p Loic. 

pUpl p_Aj ipL^L^U p Uraf .j ^-oJqj jIS^I ^liaj ^^uLuul jjjj I ^11 UUJf 

<Lajj ^AjlII ^k. >j£. ^luoj 4*i I AJjja. fj^-AA V Lo jjl q jlajj I <>o <^-2w^]l 6J-A a -^>a | 

<s « S ^ 

<Lo 1 ,.\ aJIi-ij I (JjLftlL (ji-oj iti > < LloLj U3^? ijlj lJL5^^ v ^ ‘ OJ (^1 o]^ 

pL jk \11 6 jjh J!Lo j-c. ^ i i ii <j l s~ > I^JI *ja > a*C J< iT. pI jjLj dxuij£ 

iti I^LujUJ^. V |3k Lflj I (J^LL O 4-lfl l j *al I P LojluI L J 1 * 1 "! I 1 g I a Loj A UJ I I 

6 J-Aj .pl^krJl ^j-o V JJ-C Lr U J.o~t tXi" <j^aLj 4 Ja f LojuoJI V 

| ^ rI * L11 1 [^_^j I La I A ji^|j i**i Lu^I ijl | Luo ^ * .~. o^ L^ 

* * p * * 

4> ^ 1jjj£ (jSllj j.l-v a j j_c. {jl. <i^=L^ni I < i irf-i L J I ^jlnnJI La Lj^, ji fj 


f 

Rolf Landauer j^IjiV i_a l jj 4. a i iJa) I a sJt ^ 1^ ■ t. jjx Ijj . 1 ^ t a KjCiIlo ,') o [j-L-sJ I 

— 4—ai i ">J> L — ^ < L a j jjl jjj jii ^Sil Lo jjflX*dU < ajjUll jj I Lo a —J j$j 

^jLfl dli J J-JLJJ .pit to *J- v all l I < > l lU 1 ^ijJU IA^J I <Lcfi_)jUJ La 

pLIjlu^II 6 j-A Lo La* Ijj LL V > <■ « < ^nljj pLojU all <-u_u^2». ^-a LLr^-iidI 

j- |_|»M & 6 J a\» a oLi,.<jaLjJI Culi Ijl (£ I I A J 11 . AJ I (] ~'J~. IJ »' lUySt ^j-4 <Jl 1 s^x 
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. t ^ I o 1 j LjlX I I I 4_u l£_a I ^jC. JL*." 1 i J I A *tft i 4jk laU ! ^^j-o <A Ill I J 1 j. s\ 11 

t # 

<Ci I J_j Jl±a 6JJva «Lfl LJL J LajjY I 4 c^ i I j I i> Lj L* I. I I <_»^Ja_tiJ 1 ft iJnj 

( » e 

<_*!; jUj ^ (jj^ 0 1 v 1 .'“ ‘^ L^L^i) oj^JI 

^_c j-j-li jjL aj jl 33-®-* ^*>>^L (j-C- CjLo j-l*-a L_j J Cj nuJ a J L jl jj_ftj j I j_uLj <1 J I 

^jL^j JJjl ^_lc. L ft ft (_gj ~ A > La 4_ln 4_t Lil&jJi <_^J I I Ij-A Jj I JL ^ Lia «<« ij <cj jlAJI 

<JoaJ Ji-A Ljj^ 3"° ^yJI ^^LLjYL LAJJU cj) .Alt w A . ■■ I <_fll iii a ^ ■ -^S a | V cJjJI 

Ljj£ ^ 1 ) 3 VI l$JI J.- ^ j 31 (oi^O c£-*f >*rt l 

&JJh jjp 4 j <.iij-sJ I ^Jl ^y_il_j laj . La a | L^_il_i I <JftIn J. I j| ^Jlj ^I^-aJI Jj-ft La 

6 j-A Sjj 3 I J j • J-aJj J > a *\ |»,Llaj J^-a LAjL±jX.I 3 ^ a J <■ Alnll I 

(Ljjil jIja 6 j Lin I ( 3 < La > Lo JjJa J^A 1-lAj 1 ^1 LaaI JaIj (^\ Llj£ JIjAa l ^^*) ‘LflJnlU 

$JjJ_a_o Jljj Y ^ aL all <JYI 6JJ& JL (j* 1 * -a <JjLh jjj i i a*N J-a_JLU bS\ -y a 

.(<L^1I^ ^• A •^lJ-) oljUl J^a ^jL^_j J-ln ^jJn L^-iV u a*\l I oLul^aVl 

* **'*'*. * 
dLJi Jlail 3 \* *** ^y-L. 3^-b ^Lmu 31 <~1 »La u«4<j Ijl 3 ^^ ^aJL jl)I 3 La J 1 aiLj 

a 

\x \ I j_Aj <5jj 1 —fljjJ-o La£ lilljb (JJoIj <5 Jl 3-° ‘LjL-fj ^Jl pi V 

Ikitiua jj I IJ Jna LaJJ j Lb j 1 ufi I a ■ V Lb jJoJ ^yJ \ 6^j IJI lr> i ■%. a Lxuj 3 1 6 ILn a i A~ 
.^JLlI ^AsJ <i4< »«L Jq^LaII <Jllll <JL=JI ^ja 

cj -i.^aJ I 3}^ JJjoI <-> > > <al <jlj_iJL ■. "n Lajj <Lfi_i_La. J Lift JJalj 

J5| cl L£ La 0 1 oaI < ikll I 3^-* ^ 1 Li ‘LaLlI I J JI .^11 Jjl La_ij <c 1 lA fl) I J * 

Lr ^»j a>^-j b-l ciL^yi L* ^ up ‘(Lu^^ AAx ^ ( 1 ^ l>L^I JaVI ^yJn) L5 ^aLI 
V 3 J fl a! I 3^ id-ill 3 >L^Lfll jinj < yj ^-a 1 ja IjJ jl J. Vi 4 _a 1 Jiaj 6 JJbj Jfll > <i a 
31 ( C i ^ I Lh° jj ^11 jlAfl*i^U 5JL1I <jjL)I ^y& ^LLo ,<5jLfl-ej 5 JLa Jj I 4 J 3-°j 

a i nI I jlnj t Cj Ij JJ ^JLaJI ^—fljJI ^j-a £-i_Aj gj _a .n ij-flVI <h ^ ^gj.’l.Aj 

^y-fl <jjuu^aJI 5j-S 3 L ^yJLILj 1 .La a S-iaIj Sjj ^-L. ^jI_aI cJl^ JiVI ^ * Jj^L 

I a ju jjJj < A ialfi J_ijjj . 3j ttjl I jl A-^GJ I ^y_fl <fia*i a , tli a a Cu IjJb Jj^L OAj 

CjVjl—A-a jLfl JJj-i j_aV I 3^ IjJj >> a ^Lj CuLi ill flj Cj t t ±Jz LjJ I 31 LI ^oAIj 
3j^i I IJ ^a^vl I LlJ^ I ^aLjj 4_l-^La < fli^n \j j^-J I <■! .i^nL^JI liiJjjJ I £ 1 iAa( 

. ^ la a >L ^yJLu la iaa X J I ^A <A-*-<aj 3 ^ L_J I 
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v |jU 




<U^-4 JjSlall (jj 4j] jjSJI tjC- 


(jjlluUjI CjjjJI 


£_oj .JjuJL J ./il i ^kJI ^jLi 4 ifi &jl I <fl ifl "fcl I ^jL ^^kil £j_>All ^Laj 1*1 1 nt i Lo 6jtx. 

.UrJ I 4 -Li o 4 tic. Q J »Ai V 4ll VJ |xLlll ^L-i-aJI 0— 0 Lejj I all Q j j j1*j ( j*jllJI ^JaA«a <jl 

jjjhui jjl ^ JalxAU 4 _i_aJjl 1I <£_ijia]| * I \A."... I J^lA L>^4J • jAll I d Q • LAil <uln Vj 

^j-o 4* i ilnl I i jA JtUl Ij £ J LojJI v_fliti^ j-A jxL*l I jJ&ja jj Lfl JjLflJL Q^^-aai La£j <4a i-Jal I jj e 

LJ j^jJU La IjjLj « L Aldt^jj ^ I Cil Irt-y^LaU ^*1 *v Jala. jlA'J ^ L jj \ a 11 J}LA 
j-A Ijla jj-o 6 J I 1 * \ Lo-a ^JAj lj jJb La 1x3 Uaj Jl 4ali J. jJL I j I 4_u I J-J I Cj LojU I 

Ijaj jl Lojil JjLxj 4 Lie 4_iaLa. 5jfluu Lj 7\a 4 « t *LI I ^Uqj jjl J^l Laljj <4 a xiiaJl 
4-JjV I j I 4_u_ui I (cjLkall) LIJI Ct-J jfl Ji <j lj 4-U jAl I SjAJull 6JLA ^jjlXu 01 Llxle jxJxtl 
4 i i. 4 i I j-oVl 0^4j ^jJ-uLluVI flail >— tJxj La SjLc 0^*43 ' ^x. ^jJLAl I jj Jail I lj_A ^jC. t, AxL^lJ 
LjJaj L^Jj_a 4.1a.^k^Ll lj 4 j^ A.ll Oj-® < j-*-l jl 4 _la_a | ^Hl I 4 aJnLfllll qLaKI I 4 11 a a i 

£-aj < I j laj ^^1 j y a11 Lfl Q Lj ift ifc jjJ I ^7 tHaJj Sji-La (JJoj ^ulLflil 6 0^5 <^->3 LLa_i 

CilaKII ^a JUJI jJb L^ 4ll ^I <4<jikll I ^J^aaJI O^ 4 aaL ^jjJl 

Ifl Aa 11 4-U >3^a 4lfllLi^JLI ^t_uLfl.aU ^JjLvlI ^ ^i-LSk ^Sj jaiJI 0^^I ^-a ^-aVI 0j^-* 4 jlLU flllI 
JJ 6JjJ_a. qjjLLa 0“* *-'7* 1 La j-LAj 4jI i-ajL-o 6 J-^j ^i All Qjl X ~laj ^ -\ a J^<ti I 

■ Qj^ ll I JJt 6 JjftilI ol>fill ^t-a^LLI SLoj La ^L^jj xxu 

<6^AdJCJI t J-A iiLfl olxLae Jc.^i ^Jc j^Hj^LS I^jjSu La SjLe jdJtul 1 01 LlJb j^jJL jj lj 

L^a j Ol^j-aaj 4 jJj 4 4a ulall ^I^jluI (^JjJ CiljJ^-i «|j^a ^jiiiill (JajlII j| ^I 

" i „ 

jkJLe Ji Al o^] Jo **JI 0 -0 Qj^j J-A • lIjle 4_ii_=JI OlLLUI cjL&KJI oLLL pjx cjVjL^_o 

Lc (jJ*x3 J | S Lf lie 4 at- LA 6^1al p Llll 4 ajA [jj Lfl 1 fl <ti 6 J llfll I jJb l^jiaJ I 4 1 a Qj^j 

4^ujAl I 6 jA *3*11 01 6 JO iti 4 a. j I Jxa. JSLutu 6 Lfl^^ jxc. l^jiaJ I 6 JJb 4a_fl Oj^- 1 

jJjj Lja ju> I 4_a.j Jj 'jl 4j«ti il I <AtLaj La-a j3k£ I 4jljuj Ij 4ja L_u_a o I j 4 Jfl c 5jJ ■ »(L">" .,. 
Q^l lfl Jl j jl I JJh p lj_ujj t S<_ij 111 1 1 ( Cj I j I I £-a 4 af. 111 a Jja-a 4-uj£ 1 I 5 j_fl_cJ I L^ ■> Q 




LujJ 4l i Cj-SjJ I ^_Aj 4 I* x^a 6 JQ I *i n 4jl_u_Io ^Jk Li-oLol (JjLII (j I ^jJ^LLo 

* IJ^V I J~ a" > 1 (j i-fl ^g.v "*■“>! I Laj I * LajIjj-u I <J^a. oL^.L=»JJ I Ij > Ijj-i I 

— I 4_=kjJ (_£JJ -" XJUA (j-k ~ <^.Llil 6 jl i a 1 I Cl LJijJ I ^oJL_J ^.1 i~i > I 

, ^J^J I i_fl ! J-A | ^Jl Ifl Ai j ~*.L lilj <l>uU Jjfl-sJ I ^ i u.s* i ^-fl 

CiljJ-k jj^-J J' ^ *11 4 tlfl* 11 (jj-flll jjl I jj-a 4 j I IjJk ^J9 ji-jliJI j-iillj 

d . I -v~ . ..^1 I 6jjka jJ^aV I LJjic. jl .^JjJI <Li.1 axa jilkVI ^^Jc. L^J <JLo V lfl_jlj • 4 _l^jJj_lj 
JjL^IIIj 4 • • 1 j~» ^ 1 I qIjIj inJ I - «j J i n*il I ^Jc jjjjli 4-ilj-JI L£ La l _jlLa mil JqAjaII 
SSjjil p Lu j| 4 LuuJaiiLaj^HI . gl ,T,~<I i I v A 43}Lc, La jSJj <kj ft mil 4_LLiiI p 1 1 xI<V I 

4 T» i i. V | 6 J-A JlLaj I^ua^j OujJcJ I lalul I Cl t iIa*J I Ja_i jj I j Li : 1 j i aIo j(j L jJp Luu 

jl oIjIL llJc IjU <*? j^j I jLL jj^ll Jj-o a ij-uJLI £jLUI ciljj 6j_^_lil 

(J^LL 6 LaJiV I I jjh ^ja ^ jfl" ji j-oj (j; I <^^ua^1Li 411 ^ "i o 6 j i a*> ^ jlifll | 111 ^ J-Ai I V(J» fl.*i 

I Jj^£. (J5V I jl) lil^ Af. Jjl wfljl lAI yj ^L-JI i 1 t r.J L-° 

Sline L^_fl 1^ Aj 4a i lUll jl^^-l J w*il 4 -Ioj Ijj <jjl^l.a J;I L^ ilc. 

j ^ 1 Jj ■_)-*- ^_a Li^l^ILa ^aJjJI LloJAj jJjua. ^_fi lxx£. UslLmjI <c.I^j ^Jcj ^^xiLuJI jj-aJI 

^lll lit 4 ,>->I A. 5 AiAaJ I ^ »Alat Ij J^ULJL JLlx-o^J I JL=>. cIllA jjl ^J| o^LlU ^yjx 1 la~il I 

_ s 

4ljJu a <flj ( _3L_o LaLc. \ 0 6 ji ^jaaJI ^jA i_JUeJl ^ 1 i -k. i jl . ^ I ^_j LU1L 


i_Aj(jJl1I J^jqj .4_i_ljjL_uV I ijjj-k tl 1 4 ifl 1 A~wJ I 4-aJkl ml I ^_ya jlal» CjL^ l I j piaJL 

j aL. V klj^l j I 4j j a ai j5 < wA L^J 1 Lfl_i^ ifll I ^J5 ^miLujVI ^ JAjJ 1 I IjjA 

4jljI^J I ^_A JLli_L I J \ y u :qIa! ujjl 1 4_iI Jj jj^V I ^1 OLijlj j^Juxl I Ia^-la ^ I 

SS _ 5 y 

61 j ^ 1 11 ^ in a 1 LJLL Jl^-i V Dirac liljjj ^ 4 > > \ I H ^ ijn La j \ r Jqaa LL* 11 j 

< antimatter aj[ < Al I SjLII s (I I cjjI ^jJI 4 \ w nil I 4^^o 4 J j La-o Ji,i I L,~ L , ■ I < ~ v - 

L Li-ill j^a A J_i^a ^jj) ^ 1 ■ * ji£j j al 11 jjijmi I 4 «.. 11 ■ <. 1 ( 1 | 

I £_oj . 4-i-Jj Ij 4 j_i LJ I 1 <L i l*C t_I | Cj 1 t 4 4i Luj |j 4 I <~i L^J I 4 \ i lull I 4_ijlcu I L^_lA 

I -la 1 1 ti *i11 ^j| iJ-^J 4-ail_A <cU j jl^jj < » t I (JLS^ c LoLlII 

Jjl a A . i . i ^ a. ilji^ll j a ill -kij Lj]-® ■ L i i ujJI j»a_*J I jjuIiiLllI 4lawj—a |j_u ^ixll 

J^Jj . 4-aJb Lull ^Jc. jjii ^ll I ^_j<a j_aJ I 6XaL ^yC. Ljaj c Lola! I v j^LaJ I j^&J I 
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! pJLaJ I j-aj J-& LLa ljjJ_=k l$J Jjl l _yiijJii_l I ^_yd <L-l1ajJ I JjJ^J! 6 j-A 

. «L^*.u tl I Ljj Li_^ ^C. 1 a ~> -w V I p. 1 Ja 1 ) <i_JJLx) I p Ljj 4 \ 1 1 1 1> iJ I j^ajJ Li 4.L t jj n Lfl 1 J 1 

s ^ 

Jj-a ,.\ *v 1 (j Ij iJj JJju (^jJI J-A j-oV I I J-^_i J jl^~l1 I cjJiLjlII I ^j| <, \lli ^ >. L^xn jJb ^ 

!<s>uji ^ui oVjUai 


j 

t fl.rs.11 <Ca_fl ^xlat Vi 1 ^y* j in LLijJ £-± i^ rx .i pJLc. <JjwA-j jm. > l Jjb 6^_a 

pJ* il CjJ-LI L$—i-fljp V 6J-C ol^Lai 4_i_fl % ~\ 1111 j pJ lx. j I i ^ (_i_u I p-lc. ^LlII p > A L&l I j 


SpiauJ 1 <Lx.^a £ya Jj^Ja O-fij (J-J-fl <5^LaJ I Cj I^u-oJ I <lrw^a «Li-fl JAjj I < ^-Jj|j^i.A} 1 jj^aV I 

< X uklL JaaJL » LL <LuuujJLi a. -h. jjJJ I jjJajJI £ I jl. I ^yA Cil a ajA I aj_4» JLa jjl tlliTiV 
iollj4 (j I I £ Llj { yA L-AjJAj jjj-A ^II I Cj L-i^ L^l I t j)-A I Lj J "k~> 1 JIL 0 J 


, <jljulLJ I Li I » La ij^xlu 


? A-uIaljj AxjJsJI jS Ll^ liLd 


o I <a \ JrJ I lj_S jj I j)-a £» J^k -1 La p I j L i ^ x~\t% p La la 11 ^j-a JjJji ^.ASjj 

h _ m ^ _ * 

■ \i J^Llu (Jaju < i«nL^JI JLa_e.VI jj I <fljL®2 <jja*A a L- J q ) 1 *1 a 1 .< luaLj 

(jI ^-1-il^ll ^ya L ^u-J <jV j-J- faU-flJ ^Jj ^ 1*1 -*.J l^)-aI ^SuJjxaJI JUJLI jX J.^.~i - t - u1 LaJjlC Jjbj-aj 

# # ^ 

£_oj .cjI i«ALjl 1 iJ^L=x (j- 0 1 jaa. Lijj-oj-o jjj^a xxi jJLJI jji <u.uj1L <aJJq,o <a.iL_ijJ 

jjl ^Jl Lj^njj plall ^-JjL (jl VI dllli <jj-^i (jl *^V pJLaJ 1 p I ala II ( y* IjJ^ (jl 

<jj.o-t^va LUL jJbLlLa — vlijLaJI yJb Le^ — Cul^ Cj I l^-A ^*1 J J^ 1 

I j^a^J I jjc. p-J-ffi-a jl Jt ^ L^£- v ^J-5^ I 

j — l^V I j \ SjjjuaJI 6JjA Ll-o j.-L“ ^ t.aj JI »LlaJI ^ja :cll j ^_Lc Lj-JaI VL-« ILt I 
u luaj IJ \ ^ Cj 1 1 i-n LjJ I Ja J U Jjb . p^ aa ! I J^a lLxj I clj^J-J LjV -Lflfl (J^aJU — U1 LaJll 

ui mil jifc ^ lYllll l \ J r, L 4_J I jJrt Lij < x ~kV I 6 JJb J^a 4-^eu < ^<_*-oLk 

ju> ill LAjLLixI ^iJI <LLjjiaiJ <-^.y*n ^j_iLj dJj ^jj / Wigner J \y \O SjLc j^l,\ ■k“miL CjI uAL^IJ 
Kant Jnj cL-u-al J_&jj . < I & j o^Liil 6^-& LL iJlLaj L^-ilj ^-U ajjbj <pj LaJ I J I^a~i!l < I a i^J 
I LmAi 1 }Lfl C5*^ J>^ <1 *° ^a pJLxIl L^iLi _^J L1 j| I j >“ JU 4—^_il til a j 

< Cj Lu^a L^11 p 1 aUlq 6 L>j ^ilLaJ I I »~ r j *» pJLxll ^ 1 Jj V ^j JLla Lj| i 1 L Jjj LJ j j !-■< 

. L^-J-a 1-a.jL^. a l^ij La-a I <aukl I ^ ^ LUtl I I^Aj I 1 LaJ^ 
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o Li—t-«a LI i * u I j^La & > p LaI jJ I i ill * L^Lfl . 6^_iJ I j-a p^yi J uj ^ * a * i <JjLJ.I 6i^ 

Lai . LxiaLj I <LaJL-ail Ou-U jjil ^ I Ci^l^ I Til I plJLijI ^Jj j^Luuj (Jj <<JU_lLJI 4jmjIjJ JjX 

aJojJI l l -lAL j Lflu Jl AjxJui I J JjLL jl aJ_> Lfl lit i-g il Jlji jj5L ^ OLcI 

jLu <.xu jl Jlj ja jIlSVIj <_iJ u^Lj j_i£. LhjLlcI ^1 jjl lai ^-fl_jLfl («Llc.I a i y)t lj ‘Ll^.^J^-lJI 
. 4_i-i-u Lu I Lflu Lj o 1 1 LJ I i-u-o j^ijj LJ I ^_fl 6 I jt_a^LL1 JI ,j-A l,>^ I *» **~>J 

11 A Lj <JLmJcJI ^_fl 4 -LouiLuVI jjjl^ill j_$£j Ijli Ij-A Jlj-*-ull 


< Lli-cJl Lflu oiu ^ull <-flu_}JcJ I J^lA jja Lijj-c». J.L~h-~n l-Aj-uj LxJJ LjjJaj j I dLuuV 

J_^jU Oj^J ji lujJLajI j I IflJl-JLi jl jjllJI ju I Ci IjLlL^V I ju u 1 i mi^L 

, I w.A 1 1 j ( jiaJ lj <A.i.Jail Cj LcjuAjI I 6 J- Jb ( j_Lc. c j) -lAI I jijjj ‘ _Qj • " J 

£ 

eibai i ^tujlu IflJ ^JL U"® * J ^ *■ “ ■* I JjA > jiaufl JjVI J < «-i fl l I 0^ 11 Lo5*j 

, . fi 

La_ij qLSjKI I 6 J Aj < 1 jULaJl £ a <jLti*ill (jA JU LflJ lfl lA <—i_a jV I cJli jlj Lc. LaLaj 


jjJaj jxJLaJI (_£ju-pu Lajjj <CjLuALj 1J Lilfl \i i j-a ^ulI jiflJI oLjluifl LSjLJuj V 

. (aJ La Laj <-Q^flJLo jit ^J_ij 


J La. (Jftfa U UaJLJ I jxJjJ I jj-fi Cj 1 L^J I Q L&a J I ^jJLaj J—A il I I J A ^ I f.j 

Jljjj < ft hi^LaI Ij p Laixl I ^jAai < ^£. Laau^. V lj ^jjln’il I l*tA >j Lj <aJ lj j I iliJ J j ^ a JI 

^ £ $ * t . 

JjVI :c_j La-U | 6 JJlI illljj <4 jjj]I Jj-a 4 _JLj <_JLajl <L ^>11 a j-A Jj| ^ \ \*\ I j illlj 

oLijJaaJI w_j l^k f.^J Sjjla ^_A La jAAj ^Lc. il u Sjjj-aj 6 JaLu Cu L Q L-La LjJ I Jj I Lfl-xa 

SjJJB XLa <’1 ~k il I <jlALj_IJ J^LL Jj«a Jj-^w a ^^ajjaa Jitlu J-oju Cut^ LflJt I ^ I LJ La. <LaAj jail I 
Jj£Lj A, uaLuVl v!aj ~k JI j| (g I tu ft ifl *al I ^JLaJI ^lc l fl *i ft > Lla-a p !>=•! ljj_fi CjxA a <LjJa 

jn_L-ojl Lai < iA % a 'W a r. j^L=w j-o Jfl"t ml I jxJLxI I j .*7 l‘i I ■Cjj l fl \ 11 Ql AaxlajJL < lr> nj^a 

* * 

■ _ ui Lai . u-tJrJ I ■ j 4 ila f. I j_ij_a Lli-a <J J_aj ^a (JSVTieS JaenS j\ i ^ a i *y 

Lflifl-sJ » LflajliJ o La A LJI a. \ A" till <j| G.H. Hardy ^JjLa *-A«jr (_gj I ^^aALjll 

^ iWu*i i 4 j I LljjAj j J_a Oj^a j jlc. Ij Jj ‘Lj-aixi I lfl 4a_fl ^ J^L-uIa-u Leu Lflu I j ^pA 

j I Cj Ijj iajj dU j Jju Lit jui I I ji-Aj . <J La_tV Cm Li LI 6 Jj Lfl LflJ Cm-u il Cj lfl i iU > t jj jJ I 
I j_A^ ^L^flVI jj t*A LjJ I p Vj-A lfl K<L ^jJ I A \ iALjJI Jjiall CjIjj jl ■ ■« L <AajJeJI 

Cj I L ji I j i ^pl I jjja j Li | I • ^4 mfli ^ Jj Lb J Lax. I j-o I jJ-ii < 4 jjA*uII Lj < t > 
jjill ^jLcj p LJ CiVjL^-a JLlA Cm li J fl fl < j i fl "II a^-Li jjia jjj j-c 6 J-^. j V| O t «i J 
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I JlA Ij-aILq ^-Lloj I jU (jSLI . JLJJ J i X j-u 4\*\ \ a*\ jl ^ ^LLa?£ 

tyjm t tUH LI i il^ 1 [jl , V~>-11 

11 . • n •. . ^ f f p 

4 i 0 I fl > 4 l l ... a t -v a I 0 i La ^Jj I fll | J U 1 1 1 4 ^ -v j i| I ■ -^ 4 | ^ I i > | £^,^1 | | J^j * i p i A | 

■■ «... 9 
i_ iA. aaI I :J^£a <La IjlI I 4 * >. i.’tl 1 (JlLa <C> LjJoaU ^iiJbJ-ll L^aJI I lj i+T. 

^-La (jl (j£_oa jl£ i^aL*) I Cj Lj tVll I &j_A JILq — I JjLi- Lft$ — ^ J *S*\ jj| <Um\lL 

t lj_^. 6I1-J I AA ^Jb <Ll i u i\ S J J •%! I jlSLftVI . 4_JJ !^ it‘ r 4 LflLfl t Ci Ijli1~k i Jj ^ a 

4_A_)jJaJ| jj-6 J ^ La I JJbj .. ■ jl i irkV I <L_lLo_c jLoJbVI t j-o j) -s. V>j < jl> n] •*!* *a»j 

CjLxa-oL^J I (jaa jaLLaJI jl ^j^lD 1 flk af.j Lft-w 1 Ifciiui vlUj (j-o V Jj JlaJb <jl JaY . Lij lj >7| xll 

( w ). fJUIj ^JU. (jjj ^^jtl • LS^iillj 

» * • 

6p IjJ jjjJLflja p LoJjlII ^JqJLx L| ^ jl I J ft ~i * 11 ^A jLjAa tiaJja*j Jjl jj^aa £ LLij«ul 

oULiJill J^IL J!u; < iLa fl.oj 4_oLb cJjjLa J^o <—i_oL^J I 6 jj~ 2 ka La ^ A Jj I jlaJLtL 

^p^La JlAa O Laj lxl I Lk.ll 6 J lc.j -Lift J <aALA I ^jc L^jLlC. ^ * A Lia j | o L.^ ■ -^j I 

. jtti.i II <jii*JI oljLla-VI ^a 

jj-a < ift Loj >flll ^JLlII qL. i.I Lull^l j^Ll Jft LaJLaJl p Lu | LAjI ^jxLft^j La^ 

Ja ftlL Q-k-l I La^j «< X x JlLJ 1 ^Jft 0 1 > * A Ljj I I'tftiM I Lj| I \ ..TlAJj V dlljJj i^jl^Lj ^J*ira^a 
r <Lt-o LjiJ < in AjIIj <L4J I <jjLLfl ^jJal SA ^j«ti aJ I (JftjJ I I Jj jgf j^_uj ftL^lLa L L^Ji I 

JaiLj p 1 ft ill CaLLft Ol Sj^aJJ CjI > iALj -11 JjI v. ft v-ijJLj (jl (jKai * ^11 (ja (ji-S Jj|j 

. < I ft I <Ja Li) I (J_lc (J I^jjJ I (jxtftj I—I"k mil 


A lj jV I J^Lk (j-o (jJjVl :<-> LiJJ (jai j j rt ~t fl (j j~ Aj ^Jq JjLa. J^-a Jj_aJL fJL&JI LliJX. J.ftJ 

^^^1 ^ ilie i SLjUoJJ I ut* > Mtll I CjI ft uLj (JjLi. J^a <jjL!JIj r ^I^ jjJuLlLI u^kl I 

fJLJI ^ft iS~) 7*~~ ^ < i ft iJ i ftl I ^hljjaJI \ JojJLioj <_a_ftlj I jL\I .(jC ft *i j-uJU <_jJLc. 

LlII (^^» IJ ^-15 C JT Jj-*- 1 J-A Lii-o JI p La (jV ^ La l^o L^a I ^ LaS J LJjic ^ft j^JLa LaJ I 

<5jL jKil ^jA AjsJh <al J^yiaajj {\3-Asj-* 6 -L^J uj 

^jju jjl p^II Li Aduj (_^j_=wV I < > Lll I j^a (jSJj Li fauj j ■% «JI Jjj] J>aL .oLbLaJil 

Jpj i‘> (jaa IjjLi <j_fljJUa Jj-o tlUjj <_ftj LajIj LaLoa < ft h ■% ft <lu jj ja Lj ft .1 u 

(j-a l^a.1 ^aaa j I La^JlL I d Jab j_i£. (Jj <aj-uLll uLu/iL^l I (_^AjU (jt jl< Aft 

Cllj J)-a (_j-L (JLa <ai]j .<L^^U»I < ‘uLm ^ill ^ 1ft* 11 ^jj^all (jc. v flhA> I Lj ft 4 41 
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( it 

1 1 llajJ I | l_£l I ~y I Ja j ftml 6 I 6^-A 1 lr> I I 0* d 1 d ~.A V I A Ij t LJa f t LlJ 

<G5L1j (JjlaJ L 6 V p \S*~* LT^ ^ j- 1 -^ I ^ dJ I ^-u«a L_jl I £ d^-all Ij • LjLij_iiJ I 

^llVn <Li | dUd ^yd jlXVlj ijxJUJL I ^jxi Lcjj J!xaj (_£dJ^^l]l ‘U^LjI J}LL 

dl I J J V I j I 4 lA~h^U> I J^L^. L*J I Lflj_*_aj lull iTi d-5 4_i ujj I JI 6j_^_jJ I ^ I Iji j d_uj 
I IJ-A Jjaj Jj^UaV I LS^Lc dJ LlA Out -J j dll J ^^ ^ **1^ 11 


^j-o 4 juUt .a J » ' 4 lLUI | J_i IX_i La 6 J Lj . < ik JL 11 Lfl^A_L I L>-HJ I ^ya m I 

J^LL L)-* oLtj-wajll 6 jla ^pV < m i nil I 4 -jjJrVtl I <UaXJI LijlvJI Jia ILiJj-LaJI 

^ * I V I tj ft % 11 jiAi j^XXj ^ IV I -LaLit_i p 1 j A flJ I p l t-k 1 1 ^-*Jj ^Lj_a "w t . < ilfl f. Ljjj 
JjLflJL ^ilai Jj 1 iii J d AJJ V 4 _j| J-iLlc I Lajjj 6jj_aJ I ^d-C. uj ‘ ‘i \ dUd LaLoj j) 1 i>iti 

("i iii il < j i * 4 i \\ Ij ^»XJI ^I < _^lAdil i_y& J .p I j 1T1V 1 a d_^J <Li_iJJJ 6 ^ x^->l < \\\c <_ijj JjXaIu 

p f # ( i 

LjI 6jt*l Jj l tlrTi J-I 1 \ 1 a J jj dIL-A <j | 1 fl*\ «di—oj_J I SLl^JL ^"l fl 1«.~i a 6j^jj tAlL 

.jJLxJI (jC. 4 \\ <j_aiJI ^kJalll <^jLiJJ ^Jc. SjjLS LujLdJI 

IJ ^ *i t n Li 4 iii n\ 1 Ij j_laJ I ^JLjlI ^_j d ^J| I ^ ^xjJLj^ajJ I L)|^ L>-® 

j-ljJ I La . I 4 -Jic 0 1 iIa Tj 6 Jj-a-a O Lu-Udtuj 6 j 1 "t^v a i^ij Laj J^Lsw ^j-aj O Li jlA L^l I 

^jL» jl&~ic.^U uu.i 4 -lA d^_5-i V ^dJi O-fl^JI r^^JLaLlI <ijAl M-^jd^ll 6 jd 5 i.l 6dJb LudJ IdQ. 

s JS 

I t La La_i Jj 1 i I Q~v J H a La ^ > K Q I ‘LiU^JcJ I ^ tftd~ J^L^ J^a in < L_lj til I 4 a ^ L f | 

. j^LlaVI ( _ r lc LjJ jjujJ ^_p.Vlj < -»■ A I j <a.La. 

Q Lj ft i % 11 dLt Laj L 1 ju*A d-^Lj Ladtf. 1 a a f. ^1 1 ^r > i i ^ uJlj 

^dJ 1 AC j*. lr>-» 11 6d-A <S_jLall L^j|jL^_a j \ ~ta ~ I < iJLluijI Ij < \ IA LI 

Riemann i . a \ j jl Gauss l J — !L-o I «j ^d 1 ^ ,t. a \L I 5^ \H j Liu j . j. i^uJ I 

< # 

dlh a i <*> 1 LaX L tJ a I r aL Jj(X jjjjJL k.^ 4 Lj-v 11 | 4 >, ALjjlI La^J I a f I JedLfl Jf. d j «ti i V 
LjI L? 1 j *^I JL_=k.V j^Xjlu JjLa^j ^L oL^Jaj <_jLX_i l.Aii Jj ^4 _i_a SjXld 

Lai ii ^.u .^11 6 jt-A L^ g_»Lu ^Jl Sjdill Jj i < ■ I tj 11 (; Vj-fl ^ ^ aX , Lfj Lu I d A 

. 4 -j Li_U tj 1 11■ a | L^ I 1 * i \ 11■ 11 1 ^a ^dAxa ***j fdL^A ^J^Lu ^ ^ c ^ |^-ilI 

La Ij . j^j-u I ^dl^J I ^ t/i L J I <J L=^ ^_A jj i •%■! I I JlA 6j 4 «ti jJlXV I <J LJI $ Xl Lajj 

^dJ I^J 6^ iftfl 6jxuI J^-a jjaAlIj N*\ ^ Jifllj jji-l S. Ramanujan 

# £ 

^j-C ^_aV I Lh° L»j~> a La 4 »Aj^Jq_) q! ii«oL^J I <j_u_ flj ^ If j*j |v Ja JI ^ya djd^-a ^d -5 ^_lc 
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y\ I ^ AftJj • J LTV I 6 La=JJ ^ 4-a i > _^J I jL.il I ^j£- VjjA-jQ j LuO I JJLJ SjlL 4-1 \ lift" 

(jjQ j j j5iJ a JLc. V <jI Qim < j.AAj.a LflUa jAx illj jl_Aj_i Jjj Jj CjL ij-Lall I 

^icj L$_»uiu ^ jjL a ^ 1 n~> a I 4-^_i111 j q j u cuj-^. <Lb j_*_«=J I *1*111 

6 .it..* 

1 V L$_»l jL^JoV 4 -ajL£ £-iLllJl 6 J-^jJ 6 AjlaJ ^1 . . JjlS ^j-o dLlj JlLe jl 111 

t t 

O Lij-U_i i CjLLV >Li Lfi ^_g Jj l_A L^ . ^-L. I ~> * ** n yz ^_*^aLj 4_flj_JUaj V | 1 . Tu 1 \ *\ 
^jLij 4-ILojJh 4 jlJ L LijJL.iAij <6j il* a ‘Lu-oLj Cj IjL^o 4jj] Lo J$ jx I J LuuL Lai Lc lj 
<11.^11 4-jjJ jjalJ <_£j-al (_£ I jV 4. rw . t. r> . .« ^-a Jl J->V L^jLj jJLjJu dUj £--aj <4- lK ^j -w | 
Jl VJ £Jj_i-«L£ ^ O-a J a .a I I II J-o 4_aljJLl_MjV <—lj (^£JjLa) 4^1 y^ ^ I $ r lj*i -^V 
6 j-*-ujjI ^1 J-oj <4 t iUII O^t^iul I 4-ij ( *-A ~kl I 4 a \ . v-tl I J^ ^Lt — i -Aj-uSLI — J 1 *% \ a I j 

t juL lJ 4 .i juqL jJ I ~kl I Jos O iiiIJ < iuil 6 p Ijj t ila> a mi yjj Jj •%■ a ^Jbj Oji.I 

JLo_cVI 6 j-A Ji^a. ui i*\ 4 ft \ l.-aJ I ^ Udu< ^Lt * l» * J-aJ V IJ-A Llo^j yP L - 7 *‘J 4 *l f Jj 4 I 
. J -v JjJ-» 4c.LaJ Jl mu OjL^ Lilli 6 jjb jjLj ^jji AL^I I -U*J Jj I ^^1^ 4 .»IiAjU 
6 J itii x jft j i all pVJ^A Irl t <n J^lj *—flL^ J^*Ii i IjLA 

dib a i ^jLaJui \j ^ I ^1 jl^V 4ljl -k a L^l] jLc j-ic. j-al ^L*_fl L^l| .OdJilll 4 -j-£»L^ 1I 
4^j jJ t -kj j-iiLt-o ^ "k’l J 11 jjJ 3 4 i« AL^JI <t -s. I ■ ..M 4 jj^j 6 j-La.a 4 i^aLl 


. 4 ^tjJI aJ-AL^ ^IIUI ^lift^ 


CiVLaJI viit ( j-A 1^-Aj-aiL J5V I C^VLaJI J-i^ ^y 4ll JjAj J I ^ llfllLauil I jj-a J JAjj 

01—iLo-C ft ft j fVj-A 4 t > A aJA A JI u JLUI ^ ijJ J-)jll I (] >lf Jjj ftllrn ^_ll I 4-jjjjUI 

p p * ~ 

4 i ft j*\ { y. LT^ j I Ll 3^ (JI JjJ Jiti_j 4 'la *11 4 i I ^y J_0 

cxiiilx. !^lll Shakuntala Devi ^jbjj V LLj_^Llai ^LiLo j-=w <lJJj 4jjj_sJ I oLL=^^J * j L 
«4ilflc 4ii_nj-w CjLlLqJLj l^J ^jjJ-Al.i.tilI ^j^ l A Ju I fJLJI p L=k-JI ^kfta ^Jj Oj^Lujj jl^JL j^lLklL 
^.tiX TTJI J » ^j| QCI Llm I ^y L.i^n ^ *4t n V ^-iJ I oLuujlllI ^ 

■ Q>Mn J^ i7i lj 4_u Lj 0 • J^^-a 


: p. ^ ic. JL.ft > UI J^ullll Ci VI—^ < J-A Jl—aj.1 lj— A IJ I A~J Ijj^J J. “a. *\ I Lojjj 

* 

oLLajJI pI^1 ^ oLja ji Jfjllj 1 jlftf ^^j-flLxll ^.Aj /‘autistic savants" 

i^Jt 4 _L_A—i_o J 1*11 6 ^ J ft 11 iji dUj ^_aj <uj «^**l lj -J I 4 t-i-uLi-y VI a j-aLLI j > r 

# « « „ 

4-al ^LlL-a »4 j j x «✓>!! 4_iLc. jjjJ LaJ I ^ulllJ jJ-u 4 t « A Lj Jl 1 ml 4 m \ .a O L» Lswj ^ I—HI j 
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^Ic. 4 _J_$V I ^LijVI i aJ I jjj > t a*\1 1 ^_L. 6 j *1 * i a. JI 1 a $ >*s o > jj I .i 5 Ljj^o i ^jlj_ai 

Ji.j <jL^.J ^UqjjJI jjjJiJill ^ tXL*-“ o- 0 

Jj>l= i>>j 4-iii. ^ . A a jujlj (Jiljj (>0 ^jlc Ljjjj <^j>i jL»-a 

■ < -k_i-k . ^i “CLUJ CulSj .^i ^Jj 


j ^ iaj 4 i ■» > t LI I < ilfl al 1 ^ 4 ij ,^. >11 CjLuI^-oVI ,j I ^ 0 '4 ^ ^-IjC. ^•. 1 ^ a ^ L-» (jjj^ i—>■■»—a ‘ 

« 6 ** 

LaIu I lT^I f ^ ^aj ^lILo j^oLlJI ,jAij .^LuujVI 4_iLr. CjLijIu 

LaX4 m j*-*J ^-AXa| c- La Jj I 4 J_lA_i ^jfLJj < I raX & ^Iji I V I ^-i_flJ I jLSLJL £. \ l—k"i < ai Lia-L. X a 

oL^LajJI jjja 4JUI — SjuaVI &AgJ <CjLifc-o l$ +Jkxjj — <lJaaJI A^i_a]l <j Li IxSLaj <<j!a-Iuj ji 

. <Lii_i j_iiJ I Cj Uj^aJ I 6jJt |jc. LajjL^j 6 X t* > 4 > * A Lj)1 


Lajj . 4 »lo* 11 Laj LuL ^a I LLlS <1a LU I Cj Lu-aJ I ^ *■ Q jt Xaju (■ I aI*JI JjL^ 

4 i * A L jJ I SjjJill j i *«*» ^IlJI 1 O-iLJI 41 a ~ i t> a 4_>jJLJI oIjjHI ul5^ u I jX^j 

A^-CiLL <LIa O i «i aJj <LLa. ^aVL 4 a 1» *~i t I oLlatJJ ! AjXaJI a Xfl > O■ a! L&j^j i <J.U-A J-LI 

La j I Cj i±X.y Lula <Jlu <_i jjj-laJ I Cj Lia •%.! I <J La. Cu L li dJ j ^_aj . Julj JajJ I 

LuaLJ I 4-jji \% 11 jji Lji~k~ ^iJI <a t.iaJ Ij .^jitull I gene pool oli £-■*-*.* <J JL5_» 

uial I ^ja Ijjj «<>*i La] I <aLcuJJ 6 ^a1ulo <.LuaLaJ I 6 XA | ^jju ij-ia ( ^A vLiXaj 

<ijLuil I ^ J n A ^jLfi 4 i la .• 1 1 < t \ \ til di l -w 11 1 4 -v 11 X ^ i . 7. % \ m I I I 1 A L i I 

I jj-fl AjJhlaJI Q La oialJ I A j-A Jaa <_uaL^JI Jaj I 4 ,?■ Aj I I 


l ^ Jrua a (3^- I ^j-i Lo Icoi jpj <_la»LjjJI Cu l^ lj| (_£j_aV I 4j_all)l J^aj 

^IjLL ^ Lj-jp Lr *-^ a jL^AI J^La ^ VI LJ Vj 

^ * w LI f I^L <ijjL-o L-JJajj V <j(jl!I pLUI jli JJj Xxjj < S4 a * ALj <a 111—> 11 
( ^ lJ*x.\i <JL^aa a L^_j l^j 6j fl ilil I IJ A J^a_^A 4 * t >LI I J^aj l^_i I La_> I j J_Sj < ia5-fl 

A*i jli Jjjj pULaJI . L^Jlc. <aaLJI 4 .a * j i aJI ^aI^UI j) Cj Lc^uajJ, I J^La J^a 4jj i A "i aj 
I JJ-L. 6 J1 a *i r I 1 V X-A CdlL r <Ljja 4 ft j ~kl I ^ In‘ill L- pjjJj ^JLjJI V A i^l LjjjXAa 

4uX. 11 In i f\ V1 4-JjVI Cj I a i m all j| pljj-iull i^ij.a j) I j| 4-jjXl I CjL^JaaJI 4aa L^l I j 4_i_fl L^J I 

. 4uA-u-uaJI Ci^Laxll CiLla^ Lo JjxIj LxIaAa ^lua ^uJ I 




LaajJj ^ LaXlt jl <4 AjJJB o i~\ J Ljj Luu - a U jjLaj jl LaXj-C. Lu I Lajj 

4 ILlII I J^lj-ilL Lu ijJL-A lia \ au ml XX clixi ( * } aL_la JjJ_a j » r j A A11 4_cj_uJ I ^a 
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oVLa_o <_LLJI Sj^aJI { jJb }L*4 a LioJrwI jlu\ Lo ^ fl ii -k l KA> gjJaJL Ij-Aj / K >‘|K >11 ) 

V L^l <CjL J~k~il I 5A-& (JLa 4 Ijl^Ijj Lo J. ■ ix nL qjjj| <ui laJluo LUjLo J I 

e>±A> ll^k t Lojjx Jjjj-fljj_ijJ I [+lx Ai £ joJI jU1L 1 I oV J L*I I ^Llo ^Sl^Z 

IjiJ gLoJI Ifl xfi ^7 ll a!i 4 t ^ 1 j o CjUL^jI ££_pJI jj-X p I j^V l i-alx i_LflljJ.I 

CjjLi (<£jaJl <jki4j l Q < jjx i_jl m*J I (JaAj Lo£j < uALj 4 iiftfc ^fLJj <i<aU> 

Ij^k »~fll~t A t I t" AjU'tl I ^_ULfe JjLj pLxjVI ^Jx Lo ^LJj <_£jI V Lalj <<im o oljjii ^ I ~^~ 

.^jVl Jc. <jjjq-uo <rk nVs g ^ u LoJblj^l Jjl jl Pj^-juJI LoJb ( j^I s _j^JI ^jxt 

ulaj 4 i> j-^aLL Ll^jLbiu CjLj i ~kj I gloA a 4 ulllj ^Jx <JjVl Q I4 o > Q -vl I 

jt 6 J m i }CLo j^J-laJI < ‘L^alA, < w^iLij SjJA <-» I ^ /4. til ofl « J.AJL1 <-_Lj Iji] I 

l^JLi-oJI O'jf-Lal 1 am <l^ul^II (jojIjA gl l "h“ml L^jJhl^o »iL Xji A.Il <iualL j *7> til 

g iJaH-Mkl V L^l f jj jJaJl ( jAa « g_o <jj-%.~il I JLa-a <ajlill CajLS <jjj <%.ujS < «t» ftjn CjIjJA 
>Llo l^j i^ji. I jj-fl j-fl-lsu LoS lU l I (j-* J Lul I <j I jjJU . Luji: T gJjJ I J&j JjJ I 

Ij_J( <JLaJ 1 jlo oljIj j*ti tlI q-o < p LLJI <J1 ojo 4_Jlx. La aS <uJ jjl 

jua ill jjl ^QJ 1 4i 11 *LJLc. < 4j laj ol^ jxL^U < ixollL ^^Ij . I-* 

j^l ^Ljj I j"ti ^| f^ 4 i j_a» jVI 5jjjjjJI aLpJI ^Jx LJLk lloLaiil pixL ULLL^ L^_j q\> 
l^jLxljjl ji£ i ^nij ol i axLj] I jjLi lj< Aj . L-i*jV 1^ <» nUll ^4 I j aaju <4jjjlII < aIalVI 
stj J ^jlll CjLlLulJI << 311 iJnl I ^4 < 11 j »LuiV I oLL&aJI ^ oIAj-a ^g-Aj ( I ft \ a I a j| 

j-lSl g-o 4 a j j U11 6 J-^j < J til ij-o l.t J S an jJL^V I gJalll jjjij IjUL . ^jjJI Coj A <<J, I ^4 

S<AjaU I u_fl 5 jjIjj oLlLojJ I 

OU-iial I i gli < j- 6 J * < I Cj Li l a A II gjll I jJb gl I jj I ^ * v '* ^Jx <TLjuaJI I jjjxjA Lu Loj j 

ajuliLxo <Jajlj <j| <- 5 - l 4 jJ I ^jJQ V *^LijJ I l^_!^j)li u 4 Va iA*a CiLlLojlJI 6 j-A 

J-A j^\ O** Jtll JfAJ (_^I1I .^11 tjfJJ <L*jxIcJI 

V Jl ^3j_ajJI I JJhj <<i uxill 6L^L=J <\j"tU O^Lua^ll <L^aLa. 4 4■ A*j CoLlkj JxAju 
<LqjJuj Lo-ifl J a oil" AjjIL^ ^jik I jyuaLx ^Jx ,\ o*i an (Jj «1 AJaj <JUjJall <IojujI^j ‘La.jxL 

^4 J^ljJUl — Lojj — O ic I—iqj Lo^- aj iI gjjLxll I ijjl^A ^ja JjJjlII 

. lijjail I t jjj|^4 g-o <4^lx <jU LjJ-qj V j^4 ^|J vVa Jio^ gJU p Lu J_iiiiu 
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V p (j£ (jj j Cixuj lJjju t_io£ 

V ijSil ^ijJLd jjJ fjaJI lJjju i_Li£ » 


Ja_£j ^Loj—i —A —»jll 0 J—i-LX. O lj im -Ua 4 —a^Ja ^ jJI Jlj_oull J—A lj_A 

L j-o Lo.U( xTi-o I j j_i ^J^ll <L_jlaa I ^-fl ^_JI (JlL&jj ^Hermann Bondi 

<6 Jaj jja-oa <* \ ilnl I (j] (J (Ji J LaJlL I . J l^auJ I Q jJo (j- 1 ^ 4jic. Cu Lo-o ^a^V I 4a^J*a_al I 

# # _ . . * 

JiLoj Luaal 4a£] ^LlLI ^ LA at I JJfej Lfla <-L-clLo l^_A_fl 6jJU <Ja-aa j_^oj V I ^jjj 

t fi j» t 

<Lij-*-L La-al ^jjJa ^JLlJI 6 J ^iil p L^-aV I {jL. LlL. ft*> Lof-fl jxLG Jj-a i > lajJla. 

# 

^Jc. p La *a 5 ‘L-ua LlaJ-ia ^j^a <jj 6^>1L [j^A4 ^1*1I jfcxlalL ^JLxll {jC. p^-pL 

<i^-JLa i^jiiauji ^kJ jpl il La. 4a>ti >*S I ^ jJ I p I iiliV i Jo^fl-uu ^ 9-1 Li Lfl IAj . 4 a Inil I 1 tun 

^jaal^JLl ^7 t x’x -wV 1 jjjJ SjjJI OI < 1 j^nLa l a l ; t. ~ 1 J^_a| jJILLLj jJafUl 

4 ^$Sk]I ^j- 0 (j £-flj-o 6jJbIjJa Cj* iaa jkJIt Jja" Luaa 1 Jfl mlI .. I J*\Aj 4ajjilI liaj_LilI 

^jIaJ ^ii**.! Cifl LJ I p l^a^Ll Luj VI w-J-i iui Lo J-&J 4 <i LLaJ I JI ^aaJ I ^jjc, Ja. Ij ^ju 1 t.fla ^Jt J I 

Cj 1 at*\J I 4a I_Jjj jx IJ ~i in I a j I I A In i 4 *1 1 a -y. a jj-o Cj^LjlA JlI I Ja. 

£ 

j 1 r. d Oj a ill qLJSJI jj-o SI. a 4 *\ 1 ,T. ^ai X. JI ^-o V Jj ^^.i-i.la^J I jJaLjjJI^ 4 « t-.[ c~ t I 

_ _ £ 

iLtij jVi 1 a LklLSjJL-a 4 <jLxU 5 ji« a <jla.| 4 > I ^ 11 l"i \L*>>~-i.u Ij < Ija. 

. M P^ Vji 


I j-A jjJt ^>-oVI J;l LJ -fl <ij-fll-Q p Ij-al U 1 (i 

£ " £ ^ * 

^Jc 4-a.LflH Jaji j-ii >CLafl 1 M ■ -^~ r. LlAj j| OlAj iTij I^J I Jjj^J I . L y\^. a ^aj^sH j a\l ( 

£ f ( 

oLp^pUV ^ ul“® LlAjIj < L^X-flj J-AiJI J-flji JaA Ci-fljj I (_>uAj U-&J La^jG J^aIu 
4-jJL Cj Ij-uL.-J I «iiUiJ j^-o < 4 jj J LaJ I ^-o J La—all j-usLk. 1 ~i 1 ji I 

4 1 ... * 1 111 cUj^ 1 4. > I a f. uLu 11 V i ^ IAI a > lj a a ^ oi. I ^j- 6 4_a^jJ j > 4^nll 

6 J- 1 -jj-ti LJ^-lA ^j| 4. .T. 0 LjJail I ^^yaJLJ Lfl Lij] Qa^jJu Lo^j <CjLo j) lnil I 

^la Loj jV I L^_1 a t La J^-ia Q 1 ,4^-jJ 1 CjLJ G.iji'JL < ujLu*all 
t 1 fl * j \ jjJJ 4_L La J »<- 4-uuj j j 1 11 Cj Laj In l! I 6 j_A JlLa (JjLaG ^ai I < ii^nlaJI jjjj L^aj . 4_aa.jlaJ I 
j.jt a ^;_|aaj Sjalfl JjlJj jLi ^jaa^ <<aJja^JI pLojln il L ^a.La Laa laal ^_a L>^lj 

p f 

. 1 i «jn L j 4 -^AJU j I 4_j J^aaaJ I ^aJ I 4_iiajaiJ I Cj 1 iLoxJ I ^ya £ A*ixLa 


/(SO 




u * 

4 ilt ~vl I _i Lfl jju lx \ i^x. u»La lA j) I JjaGiSLo ^_S Lu^_=w 4 l.aaij I JuA ^_fl > > i jqjJ Ij 

^J-M l^_fl £_0 ^^-j-U-l J l ^ lln 1 4j | ^- JJ LJ l A lnn» Lo UcLj (j| — Ci*l in (J | “ 4 -_lL*JL I J I 4 1 » ■BjJL I ^ 

t 4 a \fl *11^11 LlJ I ^ ' • ‘ j 11 Ja^ln^k £-o 4$j Luii L uja^I Ij ^ n ~J I (J L^o ( ^_fl 4~i^a Lk. <1 xJLa 4 i. A Li j 

— ^4.njLfl~u.M.o Ja^JaSt j n n i ^IlJ I cllj ^jLlLI ,j-e ^ \ > > ^iJI^ 4.lio-aw 4 aK jjLfl L-*® 1 (Lh°>J 

(*)"The Matter Myth" ajjUi»V 1 SjLLI LLa j^-ulo Ifl.yxP (rLia^ V ^Illj 

CjV 1 auo ^Jtjucxj I 4 i * 4i i U LLaj^ ^11 lj_fl ^A Ji ajj — ^4-i.u-fl L-L (j Q^yL i aa fl i) I JjjJ, 

J 5 ^ ( 

IjA. Jlc ^^j->,i.u.a ^JL. 4-jJa^ ^j_A Y I 4 j*.ij.ila Li»- o q I Cj l^^i. IJ p^-i-oJ I JjLuj p I I 
4jflj Li Cua \ 1 [ i-A \ I ^Jbj i4-Jj, lA I a i Y 4 _lLlAJ I o Lft^kll I Lfl I jJj <^ a ~ 11 ^j-o 

aj *• < v~. ^Jj 4aa*jlik ^y^ajA 4 t i ..I , 11 


. llA j 1^-I.j J LaA flU ^sJ UI 4_lL Li 4 n A a Lfl Vjj 6 j q ^ -i-^aJ L 4 i U-v CjI aj U 1 1 | ■•"■.«. *t 

6 jtx. cUj^ ^_A <Slja> 6 jia i/~> 4 >L«v J till ^J_all OI^ajLj 4 iLajJI 4_i_=^LJI u - 0 aJ^ !■jU u^Jj 

# * » » • „ 

6 j-A IJ Li V < ljua Lo_A^ j I ^ <-^«a 4_u^o j | 4o >• ■ A Lo I 4 j^_AjjiJ 1 4_a-w Lll I ^ya 

1 ^ noi j^ Ly Jt jj ^» i Lajj Lo ^ ^ L 4 A M I n I I ^A »-ajIjII jl 

4 » i iUI I Cm II^j jj-o Lc4Jo 1 »n 11 Lojj dll j) jJj Jj ^j_2wj ^ If j 1 4 lm Luu I 4-ijJaj ^ya 

Cm I^U I 6 J-A Lj I { jA tj \ n 1 1 cJ Li ij l A*i I Lo-ijj < L^-i IJ jj-M I (j-® Lfl ^ I ill I jloJ V ^aJ I 

4JLJI Laj,\ JkJ LajJj LT^ UL3^-^ ojl l fl ^I (J- 1 ^ c>-° Cmi il 

.JjjjiU 4 jjJ_lLI ^jBj^JaJL 4ililft Cl^- 1 Lojj qLaKij Jjj SHI 4 ilaflll 

cJjLn ^jLt 4 _Ij LaJ I 4fl ifl~kl L jj idQjj O^/LJI aJoA a ^jA L^Li 4_ULfl^ll jl 4 \ln.l I 4 tunl^. La I 
(^Jaoil dhl J ■ ~ I »VI J 1 j 11 ^JJ ^ I ^j_tl I CjIjJjLj J^L^. t ^yo LoLoj J J n.T> 4 _l0j^i oJ I ^JajJ I 

L 4-1 Jao-aJl I p 1 d A ftl I ^jA 4 In fl i J*if iisJ I "mm i l"»4*««" I <ftjV 4^a. i A*il I ^Lfl ^JLllLj 

^j-=kl jjJc. j iUn 4-^-ji J* a cLL^^Lo .. .4IniiilI 6 JLA -Ut Jnflfl 4^jjL=JI JL^o ^Jr. Jol x > 

^Li-a jkU I K. t‘> L< la f^AA 4. il-k .0 S ^- 1 C Cj I^jjG I ^ >fl Jn-i jjia <a~tfl cil j ^-®J • • • (£j^ I fljjJaj 
1 Afl xAaj ^jC. I I JaJU ^Lijaij Lxi^a L^j -w*lj ^jl <jj j OsGjI CjLomj-ujJI {ja (jGxiV {J\ n \ 
^ilj^a oLaM-Mjjdl 6 j-A Qfl “‘>1 ^ Ij^-A ^y-A 4i I LLij-iiJI ^j-ul^S til 

4fl ilnj I ^jjauULLI ^jV j^Jn la ^-iC. ,^1^! Lfl^l j l L~i£. L ^JJsLi LflJUo jJ-oLjlIJI UJ^ ^ (_ 5 ^ 4j-iX UuLq 


\ 44 N ^lc jf t ii ii 4 m j *jj-o *C j 1 ■» 1 ^jJij J. Gribbin ^ ^4 JIjjxjVL 4 >>^ ^illj I ■ 1 ^ j 

1) • ^ ^ ^A It <ajUiJ I i__i 12k sjSi I jmrt s A 1 >iyi u^C ■ ^ 4aJ^xl I I 



Lo£ 4-1 17*. 1. I 6j^J jLi.1 Xftj p-lu-a >J I ^3^-d LljJ^ J .C~S. LaJbXa.| JC 

«G_ij^. LijUJ 3 I V| t L^JLiji/i" _jl Lfj £ LlIaV I Li* I ■^ ^Jt <[ ^ nL <£^a. cu^1 

^icj . <.ft.iiaJ I (J-iAi 3"® ^-A < ila-a j_lAJI Cj I^-uLjJ I 6 XA (Joa jjl xLmjJJ V La-o £ Xi V La_i Cj I 
Jj-AJ I 4 »->l^ | i^i-i [*\ .LX Cu^i j La ^gj) 7> 1 ufl <jU j*L-C ja-J 

^_fl Xalj |\ x jjuA. tlljiu.jj 3 ^ jaiiVi 11 3“° i-Xt > Cj La_u-*i_a-iJ ^L.aaJ» ^| £_a ^olj»JU 3 1 i_i-fc > LiiLi 

. Ij_u£ ^ It ^LIaj <11 i^ftjl 3 ^ 1 ^ 4j-a i V (_£^a.VI ■ - I.J... ? I I J-c -Iftl^ 

4 e 9 * 

1 xSUm JU 0 ^U" ■ “ » ^jl pj-o-U Ijj La-lS 3^-^ ^jJc. LaLa 1 ft 11 In" iJlLaj 4 5_>S^J I &XA 

4 4 

J£ 3±j }LjLa (_CjLi-^u <JLJI 6X-A La_ij jj 3j^^ 4 _l_a^ <Jl 4_iI 
i . ft i L j la ij i .a a-ft Jjj L$J Sjj I p1jV I cut, ft Li Lla ^ LAI I I ^_a . /i ^ J I 

j n>j <jV jjjjja^ll J^ii^i] ^^Jl objVJI 3-° I Ij jn>j ^-o5J I I .<J^ 3j^XJ jj 

^_j I J_J 1^ Lr a5^J I <!*✓* | Ljjil > (£ x) I a * 11 jjjjj Jj | Lu IjulaJ i_J|jJlL I Lt_U ^,ft »<:i Ls^ j-lIi 

jj-al_=JI ^-^-uJjLa | ' > a ^_a <_^jI itil L ^£ii_ujj ■ 4j ... Jjjj . **v 11 l<C />K> a ^c_i£l^J| jj 
*• »4 JjU aL&jVI ^ 1 Jf-U *uij I (JJj jJ-ij < ^_Aj) <J_J-JoIlI I jJJLj <J ^ jJ lj ill 

5 IjiJ I jjJj ul 5L>*^] I u I *i • 1^-4 3^111 5JLL5 jj ll i-u (jjSIl <Joj -v Jl I I 

j5vit jj I p^oil VJ ■ ^ l^^l p I ftl I J^ft I UjjjJLA bui^a <J ^ I jLi~iC I ij^La J V 

6 I^JI 3 * ^ I A .3^ l-^ jj fc —fXH 1 -® jj I ^ a 6 IjjJI J[$-^ jjJ-» i tj^i <_Lft 

^jLi I a\> "k LliLfl fCjLij-ill Jj-^ lijj-jilVI <JLaJI ^_A 6X4 3 I ^!j ■ s Jj \ ~k A J j f ‘LLa^Jcu 

4 4 4 % 

I JJ*V 6 Luap <1 yia C-4j^l t( jL^llV i Ijjb V LuLfi I .".lr_ j^jaII 

Lfcj.iAj^a 3^4 vJJ j |^-®J * JXa«6 jlxa jjJi ^)<i a i. T i l I jj! J 4jaaJ [ J& p L i^ qa I I 

IjU (Enrico Formi I <lxft L« ^l^c. ^Jc. J ■ ■■« 3 1 ^aj 3 ^I p^XI .^^11 I^.uLClL 

6 j La a ij (SSjXll (J^lj Sl^lll 3_J-=^. 3 j 33U^J < imilL jLaJI j^_A La£[ ^n a iTil L ^t_»j-LI V 

SSjj^ju^JLi v <<Lla^ <jjL^ Jj 313^11 3 ] Jj^ I -axle 

^ j_J I La I (^llaUlj I jyA Lc Jlili 1 <j Jra-i^ ij Ij^, Ijjju-a 3^ d I ‘ ^ I 33^11 ■"" LaXlc 

. 4 * A | ^ t| 31 j 3oU I ^xxl L Lxi I Jo^^Li V 3 ^ Q 

Ijj (^xJxl Lu^ftj V ^JLt <il — Li y _3^*-i — p L oJ a J I 3"° >A^ 

IJ La- fl -1 1 3 jJj J k 4$J I J La-fti V I J^La. 3 ^ LaSjj LajjJ I J ^ -U ,.^jlj - ~ -v 1 I iiajAJjml 
Ix^J ^XaaIII ^Jl 3La-Li^j iJjjLft 3 ° 3^ Xac JXfl ijJJj ^-jaj .^il O l^>-ijLj <lAjl jL> i, ,. > 
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‘Lijlll Cj I <_lA |XJ_> i ^JLc I < i 7 i C Ll-a J^LA l^jLflV I 

9 f ( 

cU j , ,\ A y 1 7. i I u-fl-ijjG Liu I ‘L-lA ^jj La£ / -1 4-ua 6^-La-a La I ^ ft I 

^c.A I luj ij I CjVUI JqA a | I ^ »Li i t u Oj Uu |j La» <0-1 j) ^ i a ^' 11L> 11 

ft j laa uL.J-uaj-a ^J| Jjj-flJlU ^JLslII < L_lLL i Jjj j^_Joj ^1 ^Lc ^JL*J q iTi V L$_J 

, * c < _ 

4jI jJ_u 1 1 A > Ij . 4*i*\aa (jl3^ ij ^»jU I J_ltu 4-lA jJL-e < ifilA. L^Li^ju ^J\ n » j*Jj (j»e [J "-v" 

* f „ ,< 

L>J ^ ic^juu i^_A^_3Lj Jj I (jL5^ ^ 1 1 fc ** (j I a > V ^laJI I ^_JL*JI Ijjb jxa 

LL^Iill Lj iJfli 11 Jj-ul^iJI Jj-a 5jiflJI LaJ iaj <JjjUh ^xLJLij i 4 iLx a JLa » 

e li. T. V 1 ^ j . 4 a i a -v II d i i ..I ..i f ^ i aI o ^ j.i il 1 ^ J I jjajJ I ■ » d mij til l I *«1^ 1 1 1 J i a 

5 

.fJUll Lfl.ifl jjftu j^oJI <j-caUJI *Lua^JI <JUJ] 4xhxu£kj ^1 OIjl^J j jl CaujjLlI 

■ *■1 iJ~ . ..1 IJ (jLfl jL^l^L VLa. <LjJ I J j till La ^-=ui jjJt dUji <JLJI Cul^ Ijlj 

ajiaa <Ll4T»}LA. j| d i Vi ^Jl J.^'i l‘i A j .^JLlII 4ia^lI <JLaJI ^ic. LAjjJu Ja‘u‘i 4jlxjlL=JI 
Cj Lcj a aJL Oj Lj 4 •%—iY> J j *y a (jJ d i c i j i ft 11 * U\11 j^jAAl < liaJL I j <xU-AJ I | 

L^_lA (Ju^sLj I 5>Jll < i a^JI <]L=JL Jjl fll*"" ,LajIj r^^LLaV I ^Jx. <i i nLml 

(jlj ‘ij^lj-^l uJLijil ^ Lii ftj-fiil oi^JI o! 

Jj-aj <Lu Lfj JaxJ L L^jjj 1 aL 11 j LftfcV 1 O i\l j$>AJ V 4jj d. _fl id -vj[ da I I_LI1 La^J j_tXi I^J 

^\» j dllj <tjj^JJ < lx=k O-qLA Lojjj <gjjga ^ijjJo ^1 l ^ i flal 

jjjLjII < xr>. I j j | <aLlLo ^ » * LI | LsJ I ^ic. Ifi 1 ft > i U*> jj-fl O t—Li^a L jU 41 uni I jjx. Cj I j-u OJI 

.tlLtj 4xiJail u-ft g ylAll uiiiha jjjlII 




£jLujJI J-wuLII 


> I r La lar Lc jj ^ j |j(J, 


^_ul I * **»«" ^_A ^j]| »1 i iTjV I I jjl ^jl\ ol_)II £ya bjja 4 7m I JLtijI 

; $ 

S< ik j-a Lo jjJt «jJLJI 3 ^ is* cjIjIjj-^.1 cj^JI 3 ^ lij 
jUJll ji SjLlLuVI lj-a <WI <J&aI ^IiHluI ^Jl Jj-qj 3 ^ 4j£1j jta"lI Lf ixLL L\i. \l a 

o^j-a^UIj *<iuui^U]lj <P LaJjJ I 3 d0 J Li^ I Q‘»t Ij *i3j . J^k^l I ^jC. < A LftA 11 dlmV I ^jC. Jill ill 

Cilc. ^Jh La J^ic. 33^-* 31 Wl (jJt I 3 ^ J-^ I 4-a*j LT^ J l3 _fc ^ ^ IJ—* VjJa-a 

i- J>J jXMi^llI 3° f\ji l£\ o** cJ^ ^Jj '*3^ ui^f 3 3^ f I 

<aI^ v j-& La ^ l** jjb IjUl uJjjlii <k 31 

o^.u^i ^Jl 3 **i **» ni ^ll j aa f 6 jl. j 1 . -^ I 3 -0 ^JLc 3 ^ t-a^JJ ^ 3 -^ Lf^l ^jL-*iVLj 
* jj^JI 5 j_=^j jJjt ill 3^ 3a 3 ^ ^lll W 3>iH jluL a Benedict Spinoza >... 


3^1 <^^11 jl>aj jl <_>-=» L^jI ^iijAill 3 j£JI oLtj-i-aj-oj pL-«il ^1 3 jl>^ 

LfL .1 3-° 3^I 6 j^ fllI j^Jhj «<a uklL (jjAj-xi xa\ <J5jK a L 4 I 0 

J^La* 3-° 3 LL ^iJlj « 3 jLia»j SjjSJI 4Jla ifrLitl mill Aj<Q II I \w aj< 
ilal* laLb^j 4a jJ 3 ^ ^ f-1 Jj IjaIo 3^j jki I jji n > 111 3 U «lllJ ^-o j .<1 6 j-a. 


Jjfc. J^-aa yLfcuJLI 3 Li <ui^J 3 j£JL> ^i^JI uijJLa <jVj < l^jaa^-A 3 j^f 3b 

3 U I j^ lu ml 4 a uulLj . 6 jjja I j uj^f ( 5 jli> -^ I 3 ^ iJli Lljj^ 3 ^ oLij 

tf 

<LjL J^ak^U jiA"k“t u» 3 $a p Lu iV I 3 ] i. u ll jLaA. 4ajl 3 ^f ^ *-j_pl 

, Jxjj Lj 4 aif. ‘**ij ■A^im | I t flh«v i ^ I L 1 j | 

r<aila*JJ 6 j i 3 a 4 % tVt^ 4-llf. ^Jb La ^Jc. pLaiVl 3 ^ jJ^iaJI 3 d0 •—^L-uVl f j-A 
■ Ij Jj rp LaLlI I 3 ^ liA La-a^a ^yi lula. ^aLij ci^La cajluil j-A < 1 j aaaa 3^°f ^ ^aJ I jl 

j! * S 0 > 

3 Li ^alj 3>iAjj La i fl 3 "*^ A (^L^ Ijli .4aJ^ ^Jl^aJII 3 ^ »—33 ^-»l JL^Jli IjJb { j^A 
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^* * Lfl-Li-Qj ^La <—jj^JuJU L a LlAi j I I j ijuuAj 17i i L*J I (j Lj p lc J V I > I j_A 

■ II ji 0-° (5> 0^ Vj 4A Lf_> j-xA1j ^1 

t (. f t ? y 

< 6 Ij .1 ~k joj 4 > 7i ^ i ^r> i | ^JL j J lfi 4j I LaJ I | L-Lfi £ 1 i*k \ V Liu I LA 11 \ a. ij 

La —i_i_La JVj_H_i_uVI J>LaA \ i .ujj <4 L fl U \ II 6 jjj j-^-> 11 ^_i 1 *i ~ i jjj p ^_j_Ij ij^ ^jV 

xil :Jj_fij i—u-^ tjt > <7>i >1 jJoLAj SjifiJI 6 jjb v^JLa. 1 a, \ \r.j Jfl *11 J}LA ^j-o 

p La J-fiJ I ^JjZk La£ 4 a l ~^1 Li J Lm aV I 4 i*\ a > l. Q ^ ±^n 11 ^ t^tt J | I . , . <JJ I ■ ^~> L^u I ^L 1 \ J A I 

I d L ij*tj j^_u 1^ a 1 Ij a. i a Ui I L^c. v_A kti^ t jj i <.iA."kl I 411A L J I o L LU I <Jo_j-u I jj LuC a > ... Lo Lgj 

Lu ^ V Lcuj f ^ ^ 6 jJb UqJ I 4 31 jtln ^-&1 Q llll L IuJLoj j I jj^ial I LlJ i^t \ "k > < I 1^ *A * n 

J}LA L)-® LLJI 4^ i^k 1 ^Lill j* Ij_A 1 -mjV JxflJL 4_»iL£ 4-=kj jj ^ *U1L 

* 

4 ala a 1 (jL^ Ijl .4U5*t 11 o»u il < 6 x^j ^j-tAL^JI Jal \W iuVI 

6 |JS[ JJLaj (Jjt ■ 4 A ^ L>Cj ^jjAI I La Lai j__Jlj v SJ '■' fl j i ... Q "It 

Sj^uLuA J-o I Jj^-o I 4 UI ^ I f^yi L-u I Cilj ^jltJ J LoAl Ij Sdak^JI {jC. <£jL.JI 


ji <a^ (jiA^n c>* 05^ 

ff 

Jj \ fl L j^O Lc^J Jj—£U 41 \ <<lV I I li-A ^ LaJLaV I I—flj—uAlJ 4_JjJjV I J« ‘ ^1 

* 

L>-o ^ (] a < ^^Uf. j_A La jjJLi L*J I ; La Uku-i > < aiI ( joJ I jjAjj-flJ I 
p^-jlL L>l * (jr*l^l uj tuiil I Jit a > a J Lc. v_s^jlj La JLa-1,1 lj_A jj-fl 4-<Hj 

J j-Uj IJ LL 1 *?£ lili I JqAlu i I jUL i% Lijj p LuuaJ I LLL .La t_t wai! 4-lL: La ^Jb j»JljJ I 

LajA. 4—^.I^JI L^a <JU jjjAj V Lj^-* IjLaJI 1 S \ -k5jL ^juiaAII ^Uai 11 
I 4 II ^ L- 4 J 0 I i u\\ IjSjb I 4 jjj.fi J j^LLk 4 -qj OjIS IjIj r Ij^jb Jj&j a L^jV :<jL^VI 

p __ $ j 

.I L)- 0 UCJJ jJLaJl i*A j J 1 (j *»~ 4 c<11 Jjli ^4 tfi I nfil JJLI^ 6 I amt, 1^ ^L 

^Jc. Lfi 4j^ ^jaLlI I JJoJul I Lai 1 1 t 4 Li , .. | 4 j I ^Lj LSI I OluJ I | Jja (ju LJI ^JoAa (J »fl * 

^^il^JI i_i i yjlj IjJLI cJIU L^tL-ctlj ^JbjjAj C<jA}UI J-Alj ■ 4 JLuJall ^fi 4 jAj1a1I 4A^L5jlII 

i 

A\ lLAJI 4iAljj V I J-lLI LjI t j-a jSTgJI L\a^ai Jjh L>^J .Ju^Vl ^Jhjlfilr V 

kJLc. ^_fl J fll I 4 j| rS^fil^JI o 1 mil Ij 1 n 1 J Lfi Ir^U « _fl L^ ui hi kl)Ljh (Jjh <^4Aa a.j ia X a 4u| 

p j-l^JI cjL skj-a Cji ^L5jj pLadkuJI Lj]j ,<^jL=JI uim JoAhgj j-LLUI jj| Jj-fll l jV 1 

t j-u j-aV I I i A t V I Aft jjAlj ... I jAfilj .. . J 4 JI j^fi O IjJl-l I Lfjj «<* * ^[jJaJ I 6 j-uoi 
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LLA all vtij-k >11 ^jU Ljl£ ^j 15* ji l-ull ^tUILj JS ^^a JJj£ 

t * l f # f 

<Ci I ^Jc. < dj_ia JaI mmj <jLi LjL£ ji ijjJll vtuA L5jL-a 1 a ^ rtj .^a LgJ jjj^u 

SldjjH I jL J\ Jlz* <L^L 


1 aT> a <_u l^_a | jjjj jj I I JjAajiJ <A . L-ajJ I L La& 1 I •% l^o ^A 

JJ-C jJlLe ^jLiJjJ_aJI I {j£L ^1 a~w 4 _aj :Jji\ Lui11 ^A Ic 11 jTi^LI < jj-iuJL QLj^I juJU ^)_a 
I jj-fl I Jj a *11 j-^-c- (j- 6 ,j o -i.uj La j jx. ^a IjJ 1 ^a < a.*zJ I ^ LU:J I ^a ^ I 

,jl jJl-i_uAjj lAjnif. j| 4_uLaj Jjl (J j~ Mi l 1 Vi^ ai JjSlUJLiA <*juuj Jjl JjV L^j| 

<J 1 -k AM (J»a L^jlj 4 xxuaaaJ I A'yl. I (J^ >t i« <jL_^Ja ^ic. jj^jlJL A J aj Laj^j <* i u\ » i^lj^JI 

^Ualil Q_a^L-a jim i> Jjl ^ajl-oj I, l*\ Aj <jLi_II IjUh ^A j-j^Ll*JI >LaIjj 4-a xiaj jl_JtII 

Lfj] L$-k JIaj A JLA ^jl (^\ rOlj ^Jc A jLaJic. I ^ja JZ\ 

u! 5—udiLaJlj <OJ^ Lf* U& Ijj ^-*AjJ-o jl <J-QJ-a^o 

, JoAA <jI j ^ L- ^hjJj 6p IjJ p^_l£i ( ^j£. laAU 1 jl 4 jIc t jJb La 

j| <LaJLa^a pm >1 l^lj^l jl p I Xh u| jl |^jl Art . J laj <jLa :^jL^JI ~ ■ 1 La| 

^Ac. jJb La ^j-lc 6 ^jLS I jJ L jjj u^ JjjS-i p^-uJIj < <J ^^ uO ^ n nil 6 JLAj i L^JLAjj 
jja> “ij Vj i<ilj Jj-aj j-A Olj ^A tunll jjJt LjJala ^^1 p^-ii ^1 LaLaj >1 a~ ■ ■■« dx3^ 

# p 

. <k. lillLo (JS IS ^1 La Lqj 

OI (j I j£kji. I JjV <A i.Jrtl I ^A L jJ^ -l^ 1 m i ii ij liA jjL» ^ UlflV I <_j» i/^l I J^a 

^Jbj ijJbJI ^aL jjic. La dj> JaUj Lfl j Ma I ^AjjjaJI ^JLftJI ^A llj <Jqj^JLI 

^j-a cLuiVl ^j| ^1 <G| dlJj ^jSlj .^-5>lJlj Jl ai-k V I jLLI ^ vJljj 

P LT^ <->^J (A^ V ! <a^ J CA^ (A^ '^JJL>-^I 

JJ Iin |jl jlaj V ^LJLj I jajjl llA ^ L Lqj | J ^ L-sulj j-Juj Jjl ^j lr>*t i in Vj < jA J 

Jjluti ^iJI ^ t o ij ia 11 ^L^ua^jl jU ^Jc.j I £—o L^jJ jALu ^JIaJI ^JL^ ^jV 

. Ocfljj-a jl <Lojaa uJ^ U(j jJ-iHJI IJ-A ^A 


liA VLjjjjJi I jjk (jjSj (Jjb Vi I 1 1 «i i rt~i o jjlS La I jl ^JL&II j— e. I jLa 

(^l^l I j-4 ^1 ^ »a (jjj (jl 5-L*j JjV . _ .«.<-» l I (ja <L*Jj . A Lbj I jj i A JL m 4_i JIaj a]j La 
* * * _ . 
i4 —lL j-A La-C Uta^a OJ^ -1 OI 1 jjI Jjau mil J>-o — oJLaJLL — <jV 

^j-a j__A J-i A-Jil f I Jj | Jj aiA'u V <j Li < Liu il I <lfl ml I ) ^xV I ^j_a J i "k ll I Jj I £—aj 
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I Jarwj Lfl-iaj Llj-u dJlaJb J la Jflir. I . 4 ifliiU I <^_L=kla]I 1'i^fi ^"11 jI <aSLalI jj-oV I 

< <S SS ( _ 

. jLala» Lj V L^. <jl4jlaLjLjlu Lo jJbj o LlajIi I ^j^-i jI <laaLLoV 

S J Lc. j | : (JjQ I jo V I LaJbj ( S< o | <_j ^Jb ,Jjh S LiaJjai] I ^aa Iji {jC. I j Lo 

(jjjTk I 4_u^(a L>^J q 11 «rTi j| j^_oa I.V<; Aj r^j-aj }iaj 4a JaI ^j_u Ijj] I a JJb j Tv,nil Lo 

jLi 6 J i ~wl I AjJb \ jujJ 1 4 1A \ IU o ^jaalj-S 4a | 4a ^loa jl^ 1 Of. li_j^_i_aJI 6jj-aa Laa 6 j i ~^-l I j Lfl 

f t 

^_yA lji*.j_o i I Lo jJb dU j ^ L» j i aJ I J Li lj . t jAa JI 1 iAa 11 4 1 ls±\ a jj-G Ijil I 6 j_A j-a"* 

v 4 fl U jlA 4 i. >J K 6^_il ^4 -^J LoJb 4 ii-g.iLLiasjj-flSLlI 6 jil Ij 4 4 i* iAl I <-> q 9 -lJI 6ji] I (j I 

uic. p Lu <Lo’i"k.oj olajLo I j la 4_Jcj <cjVjL*JLI ^_fljJLo ^ Lieu ^j-o 

# ( f f ( t 
LoL3 j^lo j^kl Ll>*^ J 1 (jj* d^ja ol t>° c^ 1 u^b -<£>=G 

liaj-kfiJ! P Lill 1 <JaAj ja jx-o LaJ. I i jLiufj *dUja ^Aii Ija&l I ^jja j JAjI i *16 j j)j ^ 

^jJlj Peter Atkins ja£jI j *1u jq a m^Vl ^a 1 > a Kl I JlLa diljj < ^JcVI ^jjaLilL 

dlldl Lljj ^ Aj 6jjja-o JJLj <aic. jJb Lu LojJj LLfl_ja-o j I ^LoXa-o jjjxjJ ^ fl >j tfl11 ^j(jJI ^j| I 

jjj* IL~ i pLoJjlII pV^Jb . liij-iill ^jC. dUj J>-a jjjjiAa ^jC. >*i JjV dJL-A jjl JjlJLH ^ 

< J_^. Ij ^ ^ Lj jjjj Lfl jA» il I 1 ^ ia a i > <ii ilj-a <JL_i_iiaJ I lj_5 t i A"i O^J ^ ] 

. i lilaifl <£j_uLaILoj 4^(lo j^ Lo ^lll 6 ^Jb <5ajlaJ I 6 JJb <jl jjil Jaj 

(4 i ii^(jl-o <^aT> <Lo (jJjuAja-ii ^o Jfl~il I J i-kjai 1 I JJb ^Jl 6 1 > “W | j^,V I ^jAji-J I 

^J_LaJI Ij^j Jauu jjG ^jll fJohn Paul ^aLaJI jxJjj Ll^ja LLJI JLall J > mi ^-Lc. \n 

> i iLIl OujVl 4 HuLuuV I ^5-ftJL p^ it>ll 4 ihuLmV I CiLua ua!I Ja-ij JL i ^jJI Jj^ iTiL I 
dJL Ai :<JLfl Lo ^jja jxj ij-oVl Ij^J 4 « . ,.ljl I ■-■ I a * * L~11 lj »ImV jjoaj-o ^J| Lcj ^a j-oj 
<. iioLuiV I QLlloaII j£ <-lflj_o cJljVj Jju J a~&~\ jsJ L^a | jJj < 1 1 \t<~i 4~> <_ij*_o jjaAajajJ I 

fla o 4ajiaa jV I p (J «jf r<U 11 njJ lj <jjjJI oLflLLJ I lj id (JjC. 1 Aaa ^ail < i t oLuV I 

Jlalu (jSUj dll J J-o j \ <aij Loajj f<fl \ 1 1 All <ajjaJ I 6 j-flJlj <-jaaaaio Lai. 6jlll jaa J_a*ja 

^JbL-ua j I JjLaa ^aJ lj <<JJ-ol_L I Jaa^jjJI CjLjJoa J1 “%■ o J-tlj <aSJj J5| 

^_oa jLfl ^jUJI J I in I ol J (j-o Jajoaj .j-oVl 11* ^ LAjjJj <ajL*all 6j_aJI 

<JUjVI <.uaiL-4jV 1 ^jaJI J.ta.jj ^ I r^jlcVI Jju=k.jaJI^ j-o 6 j-l^V I <i^.j-oll 4 iluot~i 
I JJb 4 _l£ ^JLc &ji"i a o pliaJI JaLia <_oa jl i u\ ,j I j j I ^L^JI j-o jjuaJ j .LujlaJI Loa 

a j . ^ (m t I I o t j tolK ^ 11. ^ a~ 11 ^j^xA^x^aJ 1 
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< » > t l r> l I Jj-u IjJfl J}Lrk. jj-a 1 m l \ ^j£. j -t JU j I Alt p t 5*i lV 1 JoLSj jtA ^ 1.1 

t j-u 1^5-SJ I il Luj La_J Ij iJj i 4 7*11 fll jlajJ I O i Jin“t a (Jjt ^ > ^l] I < 6 J-iJ-^J I Joj IjjJ Ij <UjoJll I 

( S^i Cj Ljla_J I I oi \ J La (jV . U j J_lj Lo£ LJ La» 4 Ifl" t u I, I p V I -k*> ^ I 
- * 

^_L. Jo.i-i-A.~i I 4-1 jJSJ I jcjljill j^j-o Lcjj ,jAj_Li < i > i-u'll lj fAJ I l£ut< i a Cj Lj-U-J £-a J)t 4iTi 

La-Jj — la pjj <j I | liJ I Jfl JuJL I La jJhj • IjU I 4-tAjlfll I ^_iA Lj] I <J*\ i 7i 11 

SjSlfl 6 j-Aj 4<_ijiklI 4 a i iUI I Ij_S <jL^_jJ I J Anj ip LLdV I 4-laAi 4. L-fl J a~*C~ — Llj jj 

• I I I 4 J] Cg 1 1 j Ij jjm I P^j-tL JS 4^jisu 6 I Aiiil I <jjJoll I 

fiffUi Jil Soaj-» AjjJ&j 

P L aJ j JI J J SiAJ f^p^ii dJ^Jj 4jjJA» ill Ljb jj^l I Jj_JlaJU jl ^J^U. I <j-a jJjh 

Ji^ jl d 11> “ m i I jjb ^_il «J<*tJ1 I j_4_j 4 jjL"i ill l~i a % j I^j Llj I ^ ^ ia ^jAjl-JI J-j dUjj 

4-XuiiLmV I ^aJI .lr> l^kl 6 J Uk <|jl % a J£ 4 .Tu ^III I 4 ^_t-u IjJ f Jjj_&ll Cilj 4>n t ^ i I Jail L> 

tjl Ij .dllj JS |\*Aj Ark.IJ ^-iALj i-^jJLul ijA pLj JLa LaLoj ULjjjaJ 1 

Jj-a |JLdJI LaLu 6J-^jja ^ 1 * ^ L_» CiVjfLaJ ^Lijb <-aifl /A V>A^- Qm J <flM I 6 j-A JlLa 

* l^j 03^ 0^- oLji^j ^ jjL j^Sk JjLiiJ 

jtala Jj-abj ^1 c^j^LAjC. I jjfi- » jllItVI ^Jl ^loftl j^jJI i. ilal^ill ^Jl La Lai <jjJalll 6 JlA 

. 1 j iialll La^ ^ a 1 j i a 11 jja.1 p I jj <j J LoaV I t jioj 

6^ i^k a j| Rjbj^a ^ * j L "t 11 £t_u-a! <Lal^JI a JrxjJ I Cj8.5a"i I jj ^J_A :J^1 1 till I J j Ljb j^-u 

Ijf * 9<]^LA j^a L^Iaj^j A1 am I ^1 ^jJIj ^ 1^-vV I cjL_lL1oILo jj iA J^tu 

4<ifl-Ulll AjJjjAJL <1iQJIj 6 JAxll Ij 4ah A- [ I 4 \ t*>ljo <] 1 1 a >j 1 a 11 ^.Uaj :<lllj!^ j-aV I 

{jC- Jjj *4i^ La CjVjI x aj ijjljjj : I j£jh jJLaJI j j . ui &*» i jjSLa-uj ^jjl L^J^LA. ^ jl 

till I laa ^ «> La i<-i_ijL^JI ^jC. ^ 1 H xl»\ s | Q V jl a aj «4 1 4 «i JaLi a % j ^11 

4 Wfl 11 cZjp L^. tal 1 .a LaLaJ . A. L&JaJlI .^*11 CjL illaAa oJ aajl a J^u 1 

J! ^j-a JoAJ I I A » jljl aVI Jj -\aij < i*jj_c. Ll_i_fl <_jjJoj ^_L jul <->JLilSVI 
* * » - 

1 tAijiaj LcjxAja jJLJI ^ jJj <c_xjj^_JI j| <JoOk^LlL ^ 1 alJb^U p LaJUJI ^ l**i*k i V > aj ■ 

* * 

O * ... 11 ■ I a i *Li ^)-a LsJ 1 jaljOk Jo L*Aiuii kJjxuj ^JaLu-uiVI jJalall l_Cj_fl Lijj 
. <_uALjJI cj LjJaJ I J^IA. jj-o jmfll Ola-lLJ I jjA Iji >_uLLT> ^jjJI cx^jJ I Laj^j 


189 




O Lj jaj d^LA. t ja Jnfljj l^j Ljj^aja j I 4JtJjJaJ I 


I . - I A 




j-fl lj] I <1 ( J-Jj Lfjl jj { jAAiOJU CjLq Jflll) ^JaL ljjj-uV I J^-Uil I Jjr* jac. JJLaJlj 

*■ * 9 

JJL iJ CjjLc jXJ <(jjla^Lfl | O L Lg5i 4 j p LftliJV I j^a i IjJb yA p^-Ju 4aj — ^LjJo LAjjL 6 jJJj 

* ' - * ' 

La lieu ^aa (£jll CjjLjJ jJ^Lo j lj ifl. %J I 4. ft ia^LftJ L Ij-fljT. ja j-a NV jjJLil lnj-u jj-fl 

jj-lll O L i iu^L IjjJ-aaj CxfljJ 6 J*_sj . 6 J-=kj I 4_ufl Jj-oLjj j I <la LftJ fl~i mi a LLjj-fl 


V fl-L^aj p Lij 4 —a)jI **v a d-Ij (Jo—a E. A. Milne jL a .4 jI .^1 LJ_j_ftjI ^j-AJ (j-uaUI 

CjLjIAj Jja*jj (_£j_=fc. I 6ja 6 j^-fiJ I Cii.ti A» 6j > ^V I Cj lj*> ml I ^flj . 4ajjLaJlj jj^ll ( jJq 1 i n > nl 

s * 5 

V La jjaXjj i 4 j Lu i jitJ Js I im jj I I L&jjJj Jj-% i > j I I^ai Lfl j iflJ | . a , I Ls La-t 6 Jj^ja 


(jbJ LIa I I 4 UIJJyjli.J I 


ja ~ <j A j ft - 1 ~i >u 4-dl •—ubj La dJ j (jp-L 


5 f. 

j_au LI^ic. L$J jLlA.1 j ,Lucasian Chair "LSjf Ljl-l-mVl j-£ ^Jc. <d 

, 4jj_LkiI I p L joiil 4j Ig-J ^^Jjl I ji I 4aj J_A I 


Ljij ft“mJ 


p p p f 

_a »_fijjLj La LajI^ L£!j 3 Ijjj < SjjLfiJ L £>J-w i LfrjLuoa La uj j I joJfc Ijd I ^_A L jSJj 


{ S5 j^A-a 6 ( ^J| dilj 4-jLuiLa j| LL ol^Lu ^yc. by ia >V I JLaC.V I j. wu . j 1 ft il I ^ J-C. 

jj I ^ ^ aJ, I jj-a 6 I JjC. Lilc. jjV LA. J *\ 1 T 1J Q< .n jj ^a jj—aV I Jj I jl a CI L J 

L 1^ jjjj^LaII JjAAftjjA&ll y I L^Jjl :^jl_u_u| SjjJ <Laj lAJ I b AgJ CtLnj Aflj ia -i-Jj-ft 

p 

J* all 1 L 4 -v I j L >^3 ' ~l L Ljj$ ^a (J-i-oIjjj V ^ll lj i j * A Lj <1 a4jLlII I I . _lJl1I I 


jJ_u Loa| . j > a5U I La^aCj < l*I LojJjjV I 4_i^JI L^UJI l Jxa iuj^JI cjaIJI 6JJb iJLa 
l j-o JjJ-C. ^J| ^ i "1 aj ^aVl idL-*iLojJl Jj ya\ V I Jj^Lfl 6J-^jll Ja I I Lajl 

^AJLaj r< a 1j-ulaJ I J L_a ( jaLLaJ I j I p l ft~JV I JoLftj (JlLa ja_aaJJ <L LflJ I j| <JaaAi I pi Jj J aal I 

.fjLojJI j^.I jJI jjKJ) <!»^LJI oLLjVI jj^bj ji < \ix a Cil^-jLiu j^Ijj 


iyil i i iiG yA JjV <j| C- fljj Jtl I j-aP S Jjj-ftJ I <Ll-A LjJ I < jftln ll I 6jliJ jjJjLAJ <_ 1 jLaJ I < K itljl 

jjJ_i <-l^L jJI CiLjJaj JoLaaa ml ^jSLall j-° *LI jJj Cjl j jjJ.i 11 Jja <-fcj aaa ^Jc CiLaa-oLjJI 

^jLA. ^ja i ^jlr. L^-ojlj ^jl JjV jj dllj I 0 iw V L^lj Cj L^jJa] I ^jLfl CjL^jJaII ^Uaj 

* 

I La jj Jj j j-ftj j^jJI Cil 1 d jJjJI < flh A. aj 5jjJ_c LaJaj J \ A~ ^ ^ln*i mi jJJ j Pjilj <^LLslaJ I 

p f 

CLi a jiftJI J-i* ~ iaJ l)*L^ *LjlA > 5 jLaJI 4 K *ti 11 Lag I dlL* ■ < fth L a 4 juSJLla ^jjia 

* I L\ J^LA. jja Cil > ^ ij JI d 1 iiLag Jj-Ajaj j I 4a Lc. 4ft > L^aa ^ u/*t > 4 jjJAaJI 6J^J LflaJa 

p p 

^\i aj )Lj1a lx5^ lJ CjIa^jJaII ^Uaj jjLi dLalalll I*i^a a jlS ijlj <4jynAj qL-^jJaII 
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, ^ LLa_J I I j_A (J^L^ i g *i O Lu I ^j^La-j V A.xSlx jL*x C-i-d Li j Cj I j Li_C. J^_^j I C | 

5* 

:}L.(J j_i_flJI ci>lfl.i Jo.! Lfj-u Russell Stannard jjllLl »a J^-uj --1 UULa 

i ^ X < ifl. 1^ ^ j-JIi -LuflJfl L$ ilc p^jJu (JU Cj fl ic 4_»jlkj ^| 

. LLi j-iU I IjS b I j <£.j ft y t> U Ljjh I j llj t _L=s^$! <jI i I jj II£■ j_j«aj IJ U 

Jjl <1 JjV JloUJVI jl JLo£]l 1 lJLIa jJI ^^isu Cj 'jaA, 9 9 ^jLsw Cl jJjj 1 fl,\^ 11 I j_A 

tall ^JLlII ^ j in 7-1 ajK t 1 | Laj_j . LljjU £j| i^aL^J I £ j Lo_i J \~\ a 1 ^ J a * * » 

^jjjjLS jjJ Llj I dUj <J7 jj—a_JI lj_A jA.lj (jjla 4.A1 A llj| ^ \i t\\ 

4 -LoljJlilj < ~il I LL>UI (jC \jl ■ ■. ^7 Jji a til IjLA C*l oljl 1" ‘-k I jUiaJ I 

oljla * 11 jlifl jl < in jj-Lc. J i A 1 f VI ^Jc, Ll-LiI ^j-jjjLi tjjfr * * <» VJj ipl i{j.\ jJ I £_a 

^ ^ jjjSkll LbjLlc.1 4j^-a-» ^jjll I ^ >^'^l I 

(j^ ^ LT^ 1 J j ^?“ LajI JjL « 

... LijjSS 4_ LtA.'tl | j Lrh.j a jfl x* ^jC. b J j a > <—C^Jail I 6 JLA JfLa Jjl ^J| 

. . . <Jal 1 11 ll Ij jLuilV Ij ^LbAtuV I I JJb jL 4 6 t fl-vl | LU Sj Ljl iJjljLA «LU J 

dt)j lli^ Ulj-iuj P^U» jXC. CV iLal^JI 6jj*/i ilL IjJ-C [jI Ij&JU <Jjiaj V 

^^Jc. e^jji ^1 5 jjj f.sc. tjjSi tjl <UU». 

^j-a J I ( d jl juj ^j-a f jjfc j J-ii <Cji±lLj 6Jb^_fl J£] C^Jqj £jC. Jl ^jj-* *^Jj (.jMj 

. ji ^ \ 14 u C |j rCiic jJb La.*% b L j _4 ^Sj^jlU I LU I fj\ JL^Jajj jjj!I l^j J t a\ VI 

JLaUIj lLuLuJI ^I r. £jjbj jj jjl a j ^Lie JLjjh ^^aJ&ILI lL-uLaUI ^.<1 «-«| 

Jj-t tjAajj jJ-aVl ,jA*j LsjJ Jlaj . La-» Jj) ^ 

^ f, # 

p^j-A Thomas Torrance c _■_.. K al I j &*» j I j_ 5 j . j jJl I ^1 <tit I 

.5jj}II SjJUJI <-Sj_UI j-a o^JI (jl j LUx- VL pIjjLVI ij^ljj ijA l>Mj 

«clj jji <U| V Lo^ i(J_al^j rciiujLaJLaj < xmJLu 6jhiS n Cjj j L^j <Cljj ^AXaj < Cl j_i 

U> i ii V C| J^- La^ L^u V S jjj ^U_4 Lfl v Jift V jjl^U Luauw (j 11 ,J 

.•liLiic, ^Ul J-aUI jj-lt (jj^J (jl iy* LL jl / j^UaVI ^^Jc. (jjUl Jj^jj 

jjl JjV jjj^JI jjj-fi 6 L..Cu Llj | (jiaJ ^ jJ I ij.* nlr>)l t ta If (j-a I li.u&j | I j fl 1 1m ^ I ji Lj-oJ Laj 

(°). <J e . jj L» ,jj5L 
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^ 1 i Q L-.*i ji b \ i j 0 j ir ^ A 1 <•. i t t V i C*~l | V I ~w ^ 1*1 ^ j 1 1 ^ U a i (_>« J-A 

<LlA jfl Jra. j | A I Lui Lj t La. jJj_LaJ I I J_LajJ I jJ* lJ I j lijj£ I LnJj 

J lj } in p L-C. J ~l i-u I J [ <0 *-!» I J \ -k^j I I i ■* M dJj-» < 4 t r. IjjJ I a Ll*J I 

jjl^ Ijl lj_A <V <-ila.VI i uj 1 a~i ~vj <<iLa. j 1 ilsJ (_£ I l_j^J I (_£ji Ijl LxC ^ u i7/i 1 1 

»! f ^ <■ 

j^.^a ^c_»jlli <* >l7\ a >~ j.u Lg-Jj ^Lii <Lijl^-oVI 6 j-A . LLi j-v L VI j_i^_i 

Jj-a < 6 J~w. ii (j <LHlil oLjbill Jj-o J-ilfl JJ-C. jl 6 Jjalj uJli-A La_ij : J^ jjLajll 

S^L^oULu iflTl La£[ L^l j-l 4^ < ill a\ A j_LL*J jj_jJ I I^ujLuS j-LaJ I) jLlxJI ini -J I Ljl=U 
^ ). i_j^J I <*_i_Jo ^jc. La i | ij! i u i l^j 4 ji. \ iUI I Jj-u 1^ J.i^j a i (_£.U I {£j *» JI {_y I^J1^ 


<j) jjx*1L i«_fl j— ci {J ^\j v-ij—c.1 V Li o—* ^ ^'ui Lo dJLjj V Lc_»j 

l> i—Sjj—*—« I n i.ij 1 1 jjIu—SU Lojj . tiLl j j^LLVI ^ic iJ-jJ J J—=w_^_» V 

^ a *nt Ij f^jljil ciLml ajJ 1 Cj >*% 1 i .flJajuo louui-iV I L5-i^ i411 ^>ju l^fi 

jjia-o j—ijC. JJjjjJLJ ^.a-JtJ I ^_fl I JJb ^ ~i ~\J h i 11 ^jl jl I £ LajV I 6 JjLa_c_i 

^j-a <j^jjLojjjI < i ~w <ajuuI fl Ji^ fill 1 l a*\j ,<Lua 

<Jg[ m ill t j-o ^Jl^dJI 6 j-A Lffl^ni I JJil^SJIj ^jIjJI jtLUVI 6 J Lc I L^J^LL 

■ Ltnjl (jI (J*V ft i 1 fljj*Q11 4 ojI^_aJI ^I J-Aj L^JLo t_jJt 4^a i 


LJ Lc. & Jl I ^ ilj-%1 < * uullj < K u.tj /> ^J| <iL ;J a Vi I ^Vl 

J^ill LL^^-lL j_Li <SJj i*i o p Lj^o-aJI • Jjjj ojL^ jJ .^JalA j ^ « Lf lc. j aii" Lo 

,j_Lj ^jja Jj2k. ljL9 <4_u JjJL I I jr- ic.; 1^.~ iTifl L-a J^a JjV Laj^-laJ I j \ LJ I 

Lh° < jiJL t lI Ljjj& U ^ 1 CjLa. 1 ^IflVI 

LJLJI jlliVl^i Pj^jui JLub ILi-ln jL_l^l ^Jb Ij-A jj I ^uVlj . i q 1 I I jjb <j Lfj 


LSjJj-iaJI L^Ja-i IJJJ l^Liui L AU J II ijC- LfJ JJL u <_ 1 _ 1 1 J_LlV I Jaj^xZJI 1^5 ( jC. 

<jI ■ ° ^ <j-oAj JjjLa jjiLflL jifl tlUJ {jC. IjJJUj .ftda^ll ilLfc v <JLx > 3-a_j ^Ic. 


I jj-a LjL^Jqj ^Jlaj 6 J^ul^5 -ia-.JJ V <j| Jjjli jj-a utf oLu*. I 

^1 oLjJUJ I ij W ^iA*i I L^Lii. ^j-o <AiAaJI 6 J-Aj <lc. <L^flLa jl Ca.jLL ^aa-Jj 

I a i au <Jal i u il I jj-o (jl JjV 4-uljIiVI Jajjjl J I <j^Iaj J LLi I J i j^ui 

<.u *» 11 (-$-» Lu-uu I ^Jc IjJ Li JI ^ Via i A Ciaj I 1 (| In i7i \ 

4-lajjlu (jl J^joj Lo ^g^lrkj L^jlj 4 il^f .tllllA ^1 LLA i j- a Ajlll ^1 

Cul^ La L | jl a Aa.lj J Oal^ ^j-iA^aII 6 j-Aj t iLLLajI QLjj ~\\ ilV( ^.iA 
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Jlj ^ JjjL* a a ~“J J ur® C SJ-^I oljjLp^-Jyi jljij (jJc. jj£ Lfjj-a 


«L-uljj_»VI Jtaj^-ulJI oLjiaj ^yo <£jA^-a dlllA fj I ^la_J I { ^a 6JLA J^La* Jj-o :JjJaJLi 

^ \ L^-jUj IfriLiuV 4-i-ol^JI ULxfl| j| L£J j^ .o (j-o 6j>flu j-i£. ^flu 


Loj LjJJ <.i a^JI *L-i * i iKII <Li.uL l-uLj ^la-ill i A 11 Ijjh j Li j ^..'^■1 > ^ajc j 

Jjl ^ 1 n, I J-il I I jjh £_a jjjL*—^ <jl (J^ dj Ljia_i ^.la jjLfl <-ij t 'V^Ll I <L\* , A “~ 

1 1 ii J_iV I LxJ I . llij Loj 4 \ nil LL Lc. LiJ CfcLUJ jj I *LjLJj ^ya I QQ-^ « I ’* « | 

aJ J jl J 2 VI oLu^=J I (JJ dlljj V ^1 jjJaJI ^ V Lr lr: 

(£ I (jl ^J^jSLdl (_gj ~v ,Jl l < ^1 < ft -L fl -v (j y^i iii 1 «Ajl dllj <jl AjVj .<LjjJI 

* f f *■ 

j5 JjjilJ VL*~6 ^lij ,jl JiVl j_j.lt jl <jui jjj Uj -v lj-i (£jjJI i'h J »j ■ ■■~ 

■ I »Lal I JUajj JS _JX3U 


£Sjlt J J*‘i> o ^Uaj 

u 1 u^J jA (^Ul >j>jll o^jJ C& fJ u>£ll J (jj) jajj 

l lltr. JjJj jjV JjLS i lA i(j «<11 a~l*al jjSLall 0 A Lj£ 4_uLjJ 4 j I/ll I ja! Jjaj J_lt /n$j 
jjii |J <-Jl ft~> -vV I illlj j i r <iV <j_j2jj-uVI fUl jji <LAt_^ll lii lr. J_jij| La L » .All i Ijjkj 

llllj^ j^UaVI jjic ^ *ik %^Ln jjij A h l ^ flit ill L»l m . ..V I 4 L.. ,.l_j i a ^l I j < “■ j_jJt _j.l a** 
■ aj.i.Lall l-l *K jlj .jJt <_aj ,'ia$j JjLl ^Ijjl ( _jic. SjAaJI <Ljl^ol jjjJj IjSj . Ixail i£j ii> jjja 

JljjVI jjic a jJ-Sllj <-iH a ~i - 1 .VI ,jaj ■Jl jjl" Iaa j_ji Ian Barbour jl* ejlj u^j5 

, W < Jj tl I ^Ja *J jj J KitiV I f^ya o^U Ij jj J-=J I ^ tStfuJ I ill ~kj ^ jl I > jJb a! I 
lij^All jjfjlj-5 Vjl ^a-jjl jJ j* I fJLJI ^ 5 JLaI^VI jjl : 11 A j f jLil j^jU 

L)l 0^11 4 J -0 5jjIjJLVI -Ujj-JuJ I LuIj <<JL^l*.\ L^C$j III jJLu I j juiiAa 

j^ualac. d) llA I <_>« Ij (jl ^^1 lSojlii_-a Jy-o ^Jju Lii Li 

Lftj oj <JK dllJ JAjj . 0^11 (jl dlllA <<JLukll <i)LoI^I j| CuLaa>j 

^-6 jjl {ja ^JLaJI L dlli-A ^j<i tic dlljjVI <JxLuij ^jC. LljLjiaj oul^ 

Je LuuJ jLlu< 6j4^Vl I 6 JJb ^aC. j5j t jjill Li^lsuJI 

Ja >J e UJ U <lVjL*-o jLill (5*^1 O* jl Jj-? fc v >ll uj^l \i I jU 

(') I jmia ,'| 1 ^11 
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Cj I J ^jJJ I J_flJ I 61^.1 (_^AJ I J-Aj ( 4—J 1 aJLs>^ I ^jC. ^_y~A LL JL 1 A lJLLA I JL fl. "l -C- I la I 

t ' ' * 

C*aa1 6 I LaJh 4. i ' lC | Loj < 6 J LA J l I I y-fc. Irn\ll 6^ >-i.nl I (^.aJ I jjJ-J ^-A Lau J I ^ LlI I ~ i u 1.1 

Lf lc. LlA j i s*\ fl I fljj-u IjJj ( & J^AdU-o j| 4_u_Lil I 4* tlrJI jaa£ j-lfla 4a 

_ 55 « . s 

J^a J-JLJJ LivL-** aj 4 ifl"-a ^_A jjjJ I Cj 1 n a. 1 1 ^_fl Jja-c J^aa ICjj^J LiJb laa^flj . <Ja-oV I {ja Jalfl 
^jaj IjJfl Lfl fl j-j- U" jj | 1 fl *\ ^ a > V ^-A cU J £-aj « LflaJ ifll I I 4 i o aV I O IJ tj-A Ij-flJ I 

Jj11) 4_Jjji.ti 11 ^.lAilI ^_a La jj^Ji ^llI 6 j ilxi I oLj-^JlIj jj-ul^iil v 4 LA a LflJaaj .4 .xilU1I 

f _ c 

Lea jj < OLAjJftJ I ^j-ia I^Jfl ^Jc. infl fl J a*L*“i V La lift ^ ^aJ Ij i^a I j] I ^jJnJaJ I 4-aa LaJ I cllj jl 
JjLii! J,\ "kl I J^iTil I (j| Juaa 6 j_l1S CjVU. f jkk *ill ilLtaj <_uaLaJI 4- A i ilnll ^Jc. 1 iAi| 

o > ^jJlj c_ji u.n*>YI v—i JnQ ( jaXi ^Jc. J al* j ^lallI dLfc 6 LLlUj (_gjll £ I 

« * 

oL>jaallj l a i l I <_J Lc. ^J_u l^_flj I 6 j-A . i flim JJ-aJLa ^ailj (_$-■ Lc. jj£. d-lj ^ic. p Laj 6j laa-C. I 

(o-aJ jl Jj-fl jl) p Ijj ^-fla 4—JLc. <_JLa~i -±\ ^-o^L_o 1 a ^ >jJ l^ja Lo_^_J| Oj-all .jLUJI SjLuII 

. LSaj-iiU <a J Lxi I ^j_u l^ii I 

^1 c L5^f L)l ( 3^ - oj fJLJI <JLoj_^.VI p I Jj jj j^l 1 ^aaJI 

JUJ I ^_fl <_JLxJS j fj j ^ ^ ^ If- j ^ Jr> i La I j_Aj J^alu aJ&j <a I 

,jl <Jj ^ i-ua i jjLi^ 6 j t a 11 LflJK in) <t-J La_a_=k. V I < ^ * A lj 4aj_ujJI ^Jalll (jJ^ 
.aL^j jJ I I J La-11 ilO AS ljuaI ^Ucuj J-alj ^Uaj -la^ja \jj\i o 

j_lcj LA a Lc. \ \ i ii Cu j^a I^-i-nC Jo La. LxJ I it I Ja.V I j| O Lc.jp A^-11 | j 

I ^ ^ Jfl fl — 4 til a " I Caj L£ j2j|j — jju^J I ^-a^La ,j Lfl < fl j fl -J I ^fl <j| V j <4—aj^. fl-A 

■ L^ta>JUa j 

<a (j fl ^.i\ A~ >n~ <a| jJbj jj-aUaJI Lola.I ^JLaJI ^_fl AjluII Lc. ala (JLaAj 

U> ^ < j-® ji^V lj f < a i 1 a* i~i 4fl ulna ^JjlLi Laa.fi tlU Jj t < Jflf. 6 JclJ (J^lA ^ya LuuLaj I (Jj 

JjL^ 1 a^ a t Lfl.a-C. ja^ | j ■ <■! I (J« a i La ^-Aj Laaa La. ^_a I tlflr. dj jJL I (^diil) f-LkiJl lijt 
<JalaJ I 6 J-A tiiUj ^fl ^ualjja ■ 4 -aJLc. (ju.i.it^-a 4 la ^La ^ ala 11 '“LI ^jLfl ty \ jju .flj 

^Jbj i Jqj.a.111 <^jJaai JJ_aa ^aJ I I 4 jj I j-fi-la-aV lj Laj^J lj <jj^L5jl1 Ij LaJ 1 al "wV I 

,., i t tic. ^jLua.1 ^-iUa <J LlAj| Laalj < 111 Llaa Itflfl ^jnaJ II ^-oiaJ I j i uj flolI Jj_aJ ^jJI 
^Ualllj LJ LoaaaV I jjaj ifl a ^tjjuaa iJjLjjJI jl J^LaA^U <aaia Lfl ^ j£. ^Jc. jL a*if.V I j-a£. <j] 
^>1111 Lt^ieuJ lj <aja.gl I J^aa 6 j t a~i 11 <flaa^JI Ca^Lu«aJ I J^LA ^j-o J a* t ^ 1*11 ,j I <a.jjJ I 

^jLijoflll ^JLjJL <fl^*il JLa-a ^^fl ^^aSJI <-aaJflaJI laa[jlv^ ^ja Llaaia 
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(^jjl Ij^j JI I L >uJ ^^LT^-IaII ^JLJI ^1 t^jjl <J ^Tl"k I Jjl La 

- f , # C 

j-A La fjj ij IjLL f<li^ JlX Ljx. J_5 I S\ Aj . lj_^J 1 ^ til* (jl a > Luj lj <6 

dllj (Jj_fl ^jc.J Sji aII J'si nl 1 IJ4-JJ n J;l >.i^J j> mfl"lI Lej S^-lIc 

J£ 31 jjAjuJI (^^jI jaJ .jlljJI Jj^JI Lfj L* LL^i L^jV 4^-flL I iljl^-o 

( ^J__^| 6j_^a J—^.] L Cil "h llr>4/*> a jG j-J^] p^j-lL ol 111 1/1 aj 6jj m fl*i I 

iJJiiJjil j n i » Jjl ^UJI J all O a I I C*-j^j Vm V 4—1— 1 -uL-u d—JljJ 1,‘lX Aj 

V 4j^lalll 6 JJb (j I Jl ti£- L 4ajsJI CtAJb I'J-0.1 -k*i t u 1 A& jlj53u-uVI <J L*. 4_ijiall 

s 

ja 411II 111*11 AJA Jj-ca I J-j-fl I (Jj| i fil l Jj \ ft 4 j| j 1 \ "i f■ I l U^J 1 jj-6 «uli cillj £-6J 
IjoujI ^Xhoxuj til) J-> p jiI jJ CjI I ^j-a 1 fit m La l^-ti <L&l=k j^uAj I Cilj^ auGII 
41 m 1 4 4i (^\ IjUj Jj ^^A CjIjJL 4JjjuLuJI 6JJb <jl J—*•“ -Jlj nil 

V <£. j a-w a <Laj ^j| j 1 l" if I ^Jl LjLcj 4£.^L±j 4lr>ia\ll 6 jjbLeibniz j n*1 ^ ■ Aj| Jjlj S^L*-a| 

® Oh* J>*ll uj-® o*j J^LmJI 3® Lfl- j -* J-a-b s-G^JI 3* S^L^ 

Si^_il3-t I j-A 3-° : lT*- a - u - 1 lU^-*-HJ Jj-oj 45j^^Jall 6i^J »_»iG^J I 

(jn ili i4 * x tInII Llic lj * ■ -_■ IL j ^jl^JI •_■«■■«!! [Jl tii i ^.^iJ I jJ pjJll 3 I (jJ jJ-uj IjJh 

i^Laj^-fiJI jJLJI J 7 jL^ j( 3jLfl-o La p^-lL j \ 1 u fl*iH IjA jC- <h~*. JI <-oLo| j Lijk 4-a a 

\ V (jjj 4 jLb al \ a (Jjfl I 3^ I j] — LjIj La^ — 4 jV ^jAij-xA Q \ .a c-^Ju 

ui u^f lt 4 ^ ^ Ly^ ol u^j j} ^^ iSS^t u* 1 

j* 

jJLi. l^jJt yill <Sjj>t LflL Lfri^sj (jiaj ,^l]l Sj l >*-eJI h-^h o\ (> 411 } 

>_ajL> jJbJ ^a.LJI iJxAj La^ <5jLi. (g a i <U.uiI jj I <U-»l ,*i a^JI ^ 1 La 

Jj-aa ->j jjl La (3^ O ^ (j^ ( 3*^"J 0“f^ «<JtJjII (J^lj 

^..Ic. <114111 a la-a^all aA Jja VjuJ i^i -a >‘i Luj .J—ra.] jjLii j_Jb j iljI J 4 .fl'lVI miTi 

jLJI ^JLu CiIjLlx. ^1J *>~ 1 nLj < j In r L^J^La. L^J (jLaj V <—ala—a 

<r J I jtj <S^LL ,*i 1-J ,jl j>*i-a 1 1 ^jo Sjlil a JJbj < ^la all I <_uHa| CiVjLxJLl 

I y a - .l-s-*l | Jnim l j2] lj LLiJjaI I jjjj l_ji (jc. <-4*mia ,'i ali j I La ^a-j j^lc. I ^ 'll a 1 <j I ^‘i« ai 

• < i3^ a 3^l L -f*^ — eLjil jjj 
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UL^ LiJ_al ^Ul Jjl Jj Jj JfrJdo Jjj-^j^^UI ^dftllj Jjl a > -1 t i ^ ll J>-o JjLl 

^Q_fl -a Ja_£. J-A 0 ^ IjJ ( 5 * < 3 -^ UL>^ ^- *, 1 ^ ll^-b lT* 

J ft ' Loajj <LlUj-J Jjj L ^ 1 Jj ^- 1 Q~>I I 4-J j VI i^ysi^uZ I 4j L_l 4ft 1^1 Jj | J^lJI ^j-ftj ^jLJI 

^ lUJ Lj . (Jir. Jj a 4jj£! JjC. 4jLI LL. aj ft*\ j I <G I jj Jj_=>B.j-a 4 j I ^^-L. k_i^-l I ^_fl j left’ll I jAa il I 

Jjj_=k. yJa^jua-lj-d I i _ < jiiflLi jaj . ^ I'Ll I <_u i^oj L^_ijJ I Laj_^j ^_a ^£j_ftJI jl 1 Jjajl 1 I JjjSLj La_»j 
Jjl j^Ai La j L i~Lf. Li Jij Jq^La l ^ l ^ \ ia > ^^Jl ^ja^L^V I oL.JJaIll.1 Sj^a John Leslie l ^JjaJ 
Jj-0 <jV JjJ^HI u| : L=>»J *Aj I O IjLlJLj 5 jiiJI ( j/->|-k’>J (Jfrl I mil lj_A LLo, \ 

6 fr ^ £ 

JjU <Ca->Lft Qa. x I 6 J i ftr. VI (_ju.il • • • ujl I J i ft if.V I ij^ft-i ^JjjjJ > t i *\ t dJ j JaAj Jjl J j^J I 

Jjjill jlLa » L ^ jj 4 _jj_j-C jJ_aj *j^Q ^j&j ^ ^ Jjl 4 Jfc ji>*i ~ij 4 jV Jj-^j-^o Jjjlll 

^ in "kl I jl ^jLxil ^JulL L ^ l-vl I Jj£. Li-A CiJ aJU V Jjj^-j JJ^I ( _y- L £. Jj <S4 _lA}L_^| Cj 1 ilial 

# « $ « i ^ j p 

dt J ~kYt Jj^'i t La £.^*aj LajlLo <* <l«~ p Lj ^I (J» ^ * Jjl 4jL-Jj Jja ^jJI Ci^. tl I nLCiI I 

I <ju lie I j^ =^ - q ^Jc. <tiV> lj * I (jjj IjJJ 5 j ft Jjl I CjV j LslI I jLJ I ^c_su {jc. 

4 LftjJ(-A Li J La W\ t V» t _^ujJ : ^ S^laJL I I J^-i jlll I ^c_ftj L^Iai 4jj i i*\ 11 ^j-a ^^ J . ^Lt ftl I 

, # # # ... 

<al La^ . ^_S^JLa j_kt^ I Jj •% aj ^ 1 Hlwi L^jLft ^^UaV I 4 _iL^.I dlLaJb Caal^ Ijlj 

Qiul <j| VI a -y jl <t ' a^i -y | ^c.ljjJ ^LkJI d i \ K^I quiu I ^ftlr>*ia ^^A-ftlaj <Laj ^^u-J 

jjSlTj vlJLj-A ^ I ^j*i ftj dllj .dllj JjjJ_^J 4 t ft Into 6 j jj —t^a dlLxA 

cjl ^ jj-o 4jV ,;,£] I Jii. S j'-^ n Lb J ^ . Tn Sjj^JI ,jl :dUj 4 _i8 L’wi jatJ < fl_n t A 

■ illlj Jjtij 

* * * * < 

qL . a ai 1 JjjJ-i I (^u_J Jjj^JI jj I 6 jiLfl l iaA > uAJ \ 4 jV IjjLLuu-a p^I lj|j 

^ I ^ <7i t*i Iflr. L^ * ^ N > xu ) I u»*,u 11 Jj I jaV I i ^ IVlftV I unm 

Jjjl La^_a.I jjjjj JIjjuj Jjl JjLfl ( J-Xj J ^ i tnj jJ j-L.\ ^ I j( ^a-fl^lAl p l Jlil a jj <iJLL 

- * ^ j f 

4-JLftI^V1 q-s^LLI tJ^jy L5 jJj_xaII jj-ul^_5 jjx, Vj mt a jjLij 1 a*\ i—^jJI LaJ ^ 1 (j* 1 *-* (S ^ 

Jj-u J^a IILc ^ft"tJ I JjV L_jjJI Jjl jLjJLcIj J^UoVI L^J ^ ut a V Sj^aII ftli JjV rS^jJLxi] 

Jj-o ^1 J)j| .^^-*-«ajILj JjlxTi ji l"l^V I J ■ ^ Lvr jAai iJllA Jjl ^ | r 1 AjJl il «u I 6 j-U^ (Jjljj 

» 35 fr ? 

Laajj (dll J <j| a LuiUx. JjJ^J Jj I ^j^p-ftil J ya SljJh Jjjij l_j^1 I 

fit f 

<jV <^Lnl 4 _lj l<^ I ^ jjJ ^Lal^ J|j^-i Jj| v ’^>-U JjV <j_i^Uxil 4_flI <j| jj »<^_iLuiiLj LAjI 

fi f t t * t t 

CjLulioVI JU 4 \ \"ill La> 1*1^0 Jjj^ i j-u JjV ^JjJI ^1^ Jj 3 ^j Jjl -L>V l 4Ajlj .J_Lb jl I^j 
._. 11 j ^ II ^ i^i a « 11 jLdJI jLLal 4 *t^a 4JJJ JjjSLi ^ 4i >\J I 4 laL.’tl I 
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^j~q Loj i ^Jtj — oLiV ^ "ljl -v a ^_fl JLJ.I I 1 a ^jj i.t* aUI jjjk i jli 11 ^ l L~ ■ jj I 

^ jj jj 

<j-Kj J-a l£ tjj 4l I ^ j dll <Luj£ 1 I <lljLa-a ^ LT^ L$ * *—»jl I llA jl — » SJI <Li y or 

. <CU I IjjJ I I ^jlrw oj 4 >\-k" 1 V JfLluj jL il. I JA LAj | <j \j t jxlxl I (J J^j SjjU I 

Jjj-juuj V 11 Lc li.u *GLi VL£ Ja| ULLc <_ala_> jllAlj ^Lal£ IjI <jl S uuni l 

^i.a ~kV 1 jA LljS ^j| 6 j£a Sill L^LLq j j^j i u jj ^1 <j£kJj . jl t*i ~>>V I Ij^J Ij Hit fll ■ >IL\ 

^LJLc-o 6 j Ltlc. L) 6j1 j j-A t j>\ J ^-OJ-A J — flj i l ju LJ I ^ya jL£ i_j <V\ J I IjjJ ( Jj-U 

L" <ki\ll 6 1 a Voltaire j-iJj-a JJ5 l> (Dr.Pangloss ^jJLlL . j J 

(jji jjxj ^ I ^ I.* Q Ij ll I jju jjja jjj4-6iV I jil 61 > ^ i ^ U I I I *A-A j K IJI ^ujkj L 

^Jc. — Lc. J-iJ l \'x \aj V I . jjuJ I *U 5L . a o ^Jc. J-°V I j$kjli ^ J Ixl I ^A < S^jJlf I jxi IjjJ I ij*^ -~ 

^JUI jj-a Ij-J dll JjJ^L jll < 6 LU(j ^JVl Ja JLl — JL1I J ui u 


ijfj-u I J-A IlijS jI ^Ajj_iA ^ Vx a JllA Jhjiii A LuL». ‘CjA^U.V I JjI juuII L£jj jl 

Lt-e >U A*ll Ij ( JJJLll I) p IjU I inXjui^ J^Ll ^ya £LaZ~i a .\j^l*il L I * <-■ I . <G2LaiI IjjJ I ^j-u 
11a ^Lul ti AJi ^ i L^JLjia <\ g^Ltt OlljJJI Cu jl Jj_u ^U lj ^ Q *j t all ^JLjJI 
Freeman i.u Jj jjLo-iji L^_t <^LuaI ^iJI < u^>llJI ^_aj <(jUI^ pLLxJI j I «jAll jjj^JI 
O-oioJI j^uljJa jjj-aj 5aaj-JLl Jo jj-lxJI 6Luoufil jjj uJ^LUVI ItL^a JLaj ^jJIj ^Dyson 

<11 ( j-L I * (J * llA Jj I j^xj < In Uni jui I La j J_i_i j_l 11 I Jjjil I I J_A lau/a La-a ^jjlll I 

fj I Lflll Ju <LoJ I ^jdaSj ^ll Ij I jvln\l I ij * ^Ja Ixll I „Ufl all Ij Jj L^J I £jilJ I j | p I j!il I 

. La ^Iflj^iajj t i ,V^. *1 Li 1 Lj < Lllumj *s- j^A > | .' A 


Lee Smilon, jjjjL ^jLljaj ^jJj-ojuj j«ALjl I ^ya (J^ Ij-^j-o ^ Ualml jSj 

L<j_A I ji^u ^Ll. ^1 jlaL jl A ill I (juib ^j_=k I Sjlnrk La,\S*i i jjl Julian Barbour 
<-fcj m a L^Jjlaj ^111 j-A <X-ijJ n ll L j.i.uLuajI IJ i a d LlA ^j| i *-k1 . tilJj jliaj 

^jj La ^jlX-ojj r n ft J^jl jljil mil Cujj JA pLijJuVI ,jl ^| . Aa. ^ unil 

^jHl I ^j-a jJA I < j-*‘j*~* ■ “ * LJ I jj I jIlaJ J Ia ^La 111 5 1 a ^Aj . JjJa«a Jj,» i^jujXi 

111 v A 1 iA1 V L^lLfl dll Ijj I aQ a jj^Jj 4<_»LlU 6jlj-a 6jLi_C ^j-Aj ^linill ^ya jJA I ^A 

t * # # 

U^Jaj| JAA jjjj Lj jjl[ja_oJ I Jjfij . LjJ I 6 Lxaj 111 1 n> ilIj ^ Uall I 11_A La L-uIi 

: 1^ I i-k~t (j^A > <AjjJo Ini xi 1 Li 4AjjX_j a > £jjlll j I — 4 a t A IjiLa 4_tljj j jj — 


797 




d l*S d I Ml I ^ ll I L j U —W l I t> ua.^ <1 uIj ^A I ^ * j iV% > Ja liLil I ^J-a 4x.j^a r> a 1 T 1 

<Lurt Ij) ' ^ j tf Jo^Jo-sJ IIj ia LLjJ I 6 j-A^ ^ LxiL lj la-*-u j I j-A < j^j.a i u > > ■ -<-> Li^J I ^ I j_i_LJ I Joyln-v 

I 6 Jkj&Jl1 Cj^Lq jJ I Jj-a Lc.^j iaAA JlLaj Laj I < ^ Ailr-J I p I «Aftl I ^^A JjlaJ L 6 p Lull I £_a 

4 Un n i <_u Lu ^jujj dlL-A j-o <jI ^uual^l ^j-aj . Lfjlj ^_A 1 ^ a ,~k i .r* 4^_« I j J ^j^a i 
4-LIa <jjLu LqjI nil (j-dj • l(| >lr CjJL i* ill ^jJI <JLi^a jVI LLLJ 4 11Ail 1L 5 jSjlo 

(j | ^J_L I . Iq-1 6 JJJ^ji. I is Liil I j ft h~v a J| jU\ I 1 A Ur dr jwa Cj LuajJ r JuLaJ I l fl i j » “ 11 

^-A La . I I LlJ L dll j jJ-t-aJ (j La | ^A ( _j.a < \’i LiA 4_aj LSJ I dJ.i.~J I 

p i aA a CjI a > i i 4 ^ ll tj ia~ 11 <ja Lgul ^ Ax j I^IaV I <SJLaj U^kllj iaLiil I 

J.iia J ~W i JJ-L. LJ j Itj a Jjl j$aj Cjl a j m -^.11 <—fl 1 ml . 1 JLa IjLa| J I J <jLxjVI 

^jTi i^m I Jj ^ <*» j_La_J I ^_a d Lj 1 | 5 J, A jJ i > 1 .1 A [ i J I i n^J I IJ Cj L^LjlJ I 

<» 1 iL J^a ^jIjjaVI JL*a ^^ aal jj-Q JU *i 1,1 ( j^aj La_a Lc^j ^jJxa jl 

. LLiJ-iiJ I l^i 

jjjo d ah A. ^ t 4 L aj J^-al I ^j-a JLaill I jl JjLLlJI ^ya I Jliilil 

4 \ i. u | Laj^laJI jj I (Jj_A J^a Cj^-iIi I *i5i d t*C ^ 11 ^JI^jlII (J iAfl I ^_A LliLc ^Jt i L^jLlai 

•I- tl p < - 

^lJ I Cj Loji^Jl I { jSk i^_y^A lx. ^^.*1 ^_L <jjA ji I Llu^J I ^ya Lfi .jli I t I 6^fl i7jl L Ll5^ La 
Lujil 6j * A ^ I I ^ a! I (J I Jjj L I 4*i I L (^yaj * < L-I^^li I ^jC. i ^ \ If W 


dJajj Cj fl iTil I ^jV I p Loixl I j *—S^JLj . JI 11 I ^ j a . 7 , f | ^jo Lx_^j i Lojj 

Jjjj Lii Jji^ i*_jj-^JI ^L| <j ^Lfi ^jll i^jL^JI J a X 11 jJLa J - 1 -i^J I p^ tut 11 1 ^ kjj oLaj ia 11 

.JLJ.I Ij_A ^,W<lI ^ya cjLo jl jlI 1 <jjJoi {jc. <jLi£ ^r.L^ra | ^jJI iCIaudG Shsnnon 

6 La jjfA 1. i.n^j ^ fl > ^ jJ I _^_l_ll_lJ I ^A 1 -k t Lull La ^ I 1 uii I {2)-® A J % (jL9 
dJL a ^ d ■< .>■> CjUJ.1 ^ di^ la t aAi i<Luj < il^k L^ ilr. JL-ajI 

<jI VI oLj l» 1 I J-LA ^ya ^jAa <-lLJI jLfl LLclj ^L J-LIljj *<_*! 1 ° jLI I i=uk ^ If La <L_lL 

I J i I j_A L lull L I JJhj i ■ ■ ■ ■ ■ Li_a ^ jir Lu^J I j > a . u ii ^yti I i jj i- fl LjJ 1 t * 1 iSl * * 

^ixll jjj itn% f^ya OljJJI ^iuiA j 5j^aJL JjL LLa I AAj , JLu^jV I JjLuj 

life ^il I oLjixJLI fj\ dJJj Ij 4*J|U11 ^yA J <~>AjA^v ^A ^A p^-Iu JJLj 

j ► c f 9 p 

L^allj] Lj(j I I L^jLaIj 4 Lo*l"v a Ajlxll ^A Cj— uuJ 1 < s 1 i LcLoj <iiua I Cj jl4hI 
J^Lak L>-a LJ J ^ Ll ^ LI Ij ^-XJj ^ "11 1 In ^hl I 6 l a m l I <_i_LJ I ^ l^j | J^Lk ,^a 1 ^-Li fl~ j I 
A^jA-iIj J<ill ^a I ^ Klj | I j i a * L I .*n <i it d % i iLI | i**i I a j li f, | L1 i**i ^ | L^j , A j i\^ j.I >r 
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J}Lk , 2 >-o CiLoj- Ui .I ijiljj i i jlsi k Cua a Lajj OjjI^J I 6 j-i-jJ I 6 j-A I jj Lj 

CiljLj-iiV I ^Jc v jl ^ JJ&3H Ij-A jj-o j fl idjjiaj ^A <J (_£*D 1 jlj^Jl 

. , . Oj^k O j la-o <Aj^Jo < Oo Ik OjjJoj a j-Li.fj o <j I i Lfl_> Lfi LlLlI I <] LuI ^A 6 Ijia I I 

^■i.u.i.1 l OLtii 3 -® I j-Aj ^ ^ Ooj^UI J K - ^ jV 1 6J-A ^j-o 6J-a.lj ^A 6 1 fl L-k.o jJ_u < a i i U 11 &j_A 

. lfl_J.fi LuaJ I £-jU aJ I Ci I j Ijil I | 4 _» (^y&J I l y _j£. v I ^A Js^aJJL I loa*LaA 


Lfl-llrt L-U-I ^£_Loj <JL jjJft] I ^±i IjU ^-i-O LjJ I J£jIJ L 3I * » ■ jj LoU I ^_yet »_i^~i-flj jA. j 1_13 1 1 u I3 


jj-JLI ^yJnA t JjV I ^ LiAj^_a-> Jj- J ^ j—aV I >oIlu | t _ < ^a_aJ J_ 5 j l^_a.V I > t i C. I 

Aj-i-aJJ jf Ji 6 jijJ-i I j-Aj ^ 4 . i -i A LijJI jLkfiVI Joj-ujI jj a" < a \ kUl I 3 ^ J 1 fl aC^LI 

£ 3 J Lj 3 -* 01 uaL J I J^Lk 3 -* fJ LaJ I t Q <-^j 3 I 4 jIJ Ja ^A <J jjL uj 5 i ! J L 

^Jc. Jj * *il I *Zij-cZ I JaA_A 4 Mo Ci Ijkuu 3 ° JI I j^A < I nj.tVJ I Ouj I j -l) I \ V | < 1 fl *10 J<i k m J I 

JojjuuI <1 3 I *} <^^11 3 111 ^ I ^ C>^ ^ 

^JJLj JiI > 11 11 ,jjVI Qm (Ji-r^fllI j_^uA_i ^A 1 ^*S 1 a <S< t^ALjJI t-ALt^ajV I 


Lo^ ^j_a.| Sj_o jJjj-JI Jj_ajJ I Cj I J -iAa^. i q-q i-uj 3 1 LaJ I lj_A Jal v i ^ . dUj 

3^ J-»ji »1 x-j JaV I ^-Ic. t <_ijJj_4i ij i C»La.V I 31 I > ^a .jjJu 3 I 3^u 

<£. I^j jjJu ^jJj — Ia-o 1 fl ilfc Jo>j 3 lj ^ nln11 CjV J La-o ^’lC i 3 I ^JaaA4U ikj| . <jloJaJ I i^a-J I 

<jfciikual l > _^c. 1^1 till t 3I U ^ A 2 6 J^-i . 6 J^j 31 tjr* A 1 1 Lo 


J\ ^7 lj J | QiAJ Lfl-jjj LflJj 6 jut a J^a. <-qj .6 LiaJl IfljjjLuo ^J-o <Aja1 1 1 *. A L >1 j Laj^jGA. \ 
6 Jfial I ^ Ui'i 11 3 1 4Jka^Lo jjJ I 3 ^ LJ I j^.ka a ^ fl"*' lj < «G_iLa.| <ij l"k oj J lj ■ ■■! I I j_A <_i_u I j J ^A 
( I fl «j > a 11 <-Uuj1 i-uaJI (^a <La.j J — ^Jaal I <-i-*aLa. <A_t-ajj — 

J5VI S L=JI jJwojlJ «-aI^ i fljfl Cjlj JJ * .1 1 (JSl jjC jV LaJ I jjku ^jA 

jlalj <jV 1 IjJ-ll ^ nmrt CoJi Jk.Jj 1.1 a ,<A jJU ^jll jSLJtJI ^A ^^-Aj 

. A ^jA ^oVl Ij^J Jjtl ^>WJJ OUajLiu jl 4 ijL>Jaj <^( 3 ^ ^Jaa.^LaS ^ 


U 3 AJ ku 11 jj-® Lc^J (Jj-fcj O-t I ^U J I J 3 fl JftJ Ij_5J I ^l.A.m ^l MA I (j]^ Lj 

6 jl_L_a. Jxo tO-aLk 4 mk C>lj Lfl_iA IjaJ I jJ-JJ 6 J tJf 3 ^J° Oaj .<Ltaj_&ll <_lj j_flJ-iil I 3 

LUDI 3-® j I <J LLa . jA-i LflJ 3 *fl < i ~*** n jjc. u 1 A t Ij 1O0LjJ I i j^ l^ki I ^ 1^ 1 

«JI j jl L\fl 1 <LLfi jj ^j j| Ujia ts\~\ j| 1 ftjiX" I ^^l^kllj LJ <a.iAl^j ^ta 11 <ola 11 

.uAjJU V tloLmiJ LaJ . OoLaJI 6 j-A J^Lk 3 d ® 
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ja1 jjlai 1 d \\ \ [j9 jj aTi Lo_ijj ,Jj I So 1 i*ALj 1I jJll]l Q*m a I ^J-o <_£ I IcIILuuJ 

I £_i_u (j J^aIuj p LoixJ I J.flJLxI lj k-JJjjJil I ^y* 4j I ... LJ La rvl I L ^ Ti a i 9 ^JLo 4-9dl I ^ju.9lij 
Ci I j^jJo-i I^jj J a \ I jj^Ja il I ^ lli**! am I J_9j . 4 o t a -x 11 | 4. ilr. Jla-ljlj I J_*a j-a j >~n i J t a -J I 

Jj . 6-UdaJ I oLjk J1 4 u .AL J I 4_fl LiV L La lj JWi j^-La 4jjlal]l l-9-ij-i-fiJI ^9 6lJiL 

jdJU ^La-all ^LlUI lj-A jj-i 4-ij a 4^11 ^j\\ 4 ~k 11 jJaLjlLI cJjl-Llal <j| LjLi_al jd-i! i >j 

. Lijall I Jja ^la 4 ta AI j!£| 

_ # f t 

IjLo !(Jp L_oj 4 ii 4*i\ll l jA 4—o L*J I 4 jujJo 1 (j— c Lj_ijal IjI—I i~i«.T j?i i i { jyu —9 L Lo J _1c. 

Jjj JJj La£ 4 a la 4_i jJclII I 4 0 ^ll 4 jjL-gjJL l^uuVI < < ?4-ijk\ll Lijali I 
4 i .a! ij 4-Jjl. % a pL _j 4 >11 a -vlI 4 jL1qj 1 m a 4jj(_9 ^jJalll ^^jLij i all Paul Dirac 
d-9j < 6 jl * All SdUl Jj_ajj £-aLII j in H ^JJ LAj^jJj OjLS I j <4_9 Li I I <jjj 

Jjlj LIjLlLI ^9 JLaall ijlc. i/i alI '.jaVI ^^Jc. 4a^% ^_9 4iilaLlll 6J-A Qau^juI 

. 4jjalJ I (jj j | ujjLI] jjj 4 jaA| 

<CjI u^Lijll ^ L ^jjjLjjl-o j j * I1 pVj^jJ 4 i i g il L Laj fl 9 a Cuui 11 4 j 4 Ji L^l I 4-9 LVI 

^ja ji Ajir j u aij Jj 4 i a i fliI l^V I iT» L^-il ui «t^ 1.1 p 1 alt!I 6 Ji.ti i UbjhLAi 

>—U"k p LjlLV I 4j jja Lij LxlLocw LuLlo JJU "WJ jj Ida.I (jI £A dUjj . 4oc^j-«a_j-o i_Ajj?£j 
JjAj Jjl pjaJJ 4 fl-i5a A i J_ft (£j *U il I jjdJI ^Jl SjLiVI (jj- 1 4_JLaaJI 1^*1 

# ( c * 

4JlaJI 6dJb Jlo ^9 .V Lajj <S6^iC. ^a VL&a jJ^I j itfJ 6^-A^a vi> ia Jja La Li ^ aLij ^L^juu ^jl 

* * 

SjjLjuj^Ll 4 l.iAa ^4^ jdJJ IjUL .jJjJI ^9 Id-ia Idxi^o JLaall j 1 y f I dLlJI ( ya jjli 
.JLa-aJL Ljj-i-i.il j * Ll~ \\r J ^ a~ 4 1 m 4 il lj 4-_i_ajJj_i_iJ I j LjlJ I «JL-A (j I dL5i V 
tj| ilLuuVj <4 1 1 iidlflII 4 i1jVI <oLajUI iJlajU Lida p 1 < u i l I i j^i u ul (ji-A*iil iy° (>“-4,5 
jimj U. La CiljLuuj 4j Lilac. t£dlj ^al I c LJI ^dl 1 dJDj .. .^Jj .. .4 lAttla ot-ULa ya illLjh 

t 

p^jll die 4 \ 1 9a 4 1 i uL a Lfljl ^LL 4_9^Lc 4 J Lai_i ^9Luijll \ La JILa jjjJI j| ^jjVI 

La-Ajj-a (J 1 a al I (j L^ I j j ! ll-A i—UjC j_A La 4aa 9 49_ijiaJ I du LI . L^-l I d_i 6 dJ L-u 4 ^ja jl 
^9 jfl L > | j La 1.9 t jfc.i9 JI ^ja 1_AjJX. ^ja jj^ I l_A daj ^-i I jJ I p 1 9 a 11 4 a 1 9 4Jj ^lua! I ^la (Ja KIL 

I j I I 4 i—v LJ I Lr l_ej 4 LajJj-ui L I 4 J 4Iia V I I Q ij ifll I Ci Lau Llu I ^_lc. j * ^ 1 * 1 911 Lxl I 
^ya Lft-iL ^JLoaJI Ljjdil (j Idlj iJaJ U ^j-Aj LajJj-i^JI Jj_aA ( ja jJ^I 6 jjJ-i JIa-sJI jK 
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^J| Lip <-ljij-o_c ji^i Lojj ji V^Ll^sI ji LjLlj _>i^l *LJu[ £_© L\ I L l 

I jjb ^4i. < \« J L^J |^ ^ J t 1 Jji^klJ ‘LlluLuV I jj_LJ I ^jl_J L-O-fi) V I j \\\ I_uL ^.Ir. 4.0 lO-v 4 ft~ I 

# 

, lib | L l^iJ L 6 Libt^aj (j£ j] I ,t.l I 

^4^ L^. 1*4-1 Lo I4I | f (4 ^jjju j_fi ^4 -jJjj ^4! p t a I f jj 1 iju j L-uJ I i- ^fl J I cj-• ti i L 

4 c,/m jjJ^i LoaJ I J^ n»V b Cj 1 L_^1J V I ljl Li ^IajlII ^4] L-*ajI j ir 

JI4JJ (J I i jjl ^ ilrTi 1411 ^ 1 -uVI ^jiaLlI 6 1 ajluI LojlA 6jLij-C.I ,^-fl LSjL-ia «L- 4 -ol^ 


<J L 04 J I jifl ^.Jml L . <1 ua> Lo S 3 ^*J ^JL. LT^ ^ L. L^J I JIfLcuVL iJLu-o iJ VI 

* # * 

0_ij5L» JjjjJI e I jJiU 1 tiiAj-o Ijjh jJ_u J-5 L j\ I 4 I ft f LjLijI L J-L-o ^ ^i 11 I A *> ^ Ir 

. S j-i-i-tii Lo lj*^> i LJLLoj i<iL^j <SjjLj < Ija 4 > ■ wA. <t. L^u oLlj^LJI ^c. *jj ^4 > \) 
eji.1 I 44 J 4-La.^-o 1 ^ fit ni > j i<lLjji ^ 2 »J 6 jLc LojL^JI ClVjLaJll (jjSjj JL 5 L>A 

^ °) <JLft-w oltL5 J o IT|"> Jjl ( 4 ^ ^11 ^jjO 6 j_Aj S >.Vr q! \ i nL~> * L 


? Sjjjja (-Jjll Jioj Ja 

^UJI Lo J£ Sj^Ij 

• j 

• u"-^-b tSjj 

o“ J.“". 1 L , ‘ 1 1 lwj L*? 1 ' 1 1 lt* 


Angelus Silesius 

'4^*11 ^JljjJl jj■ ■■ ^ 1 ^jtiii i Lojj ^*'* - ^Ljjj LS IjI Lac. Jl^ku ^0 JUlVI 

J < ol I 1 «^J | 15> Lo I J I i 4_la 1 1 ■< it 4 l l . .1 1 | ^ . >s tl j 1 4 0 1 ft pj 4 it \ I 0 4 K i7. a 1 ^ "w l j 4 L i ■ , ■ 0 

<a.jLk I?t 1 Ijjgjfl o Ul 5^-* ob Jj j| .4 JLU&1 J‘ “ Q« I 4 \*\ ft J V <c I Jb <j|j < Lo 1 j j ■ ■ ■ Q* 

J!La-j Lo ^-Aj i_j^J I j-L*-* 3 Lj-u jaSVI cdJj Si_»JI j jua Li m jj-o L^-tj * *-<P ^ 

u 1 Up Lo^j V jljUjI ^1 L^J ^jl 4^ioj l^kA. l^iJ 

iiJj-a-j 6 H I -Lfl jJi ujl I (jl Jb-*j tfAi ‘ ** l,l “ *' ' J ‘ “ b 1-“ J^ iiij j«_' 1*|"| ii.uj >_|_>J I 
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j )I Ijl OLi 1 ?w~ i .,7i.ij <c J_L-ca_fiJI Lla ^I j_i Laf^j I ^Ixi.L 

<jL£ ^J 4_jV 4-ljjJj^U^ 4 jj\ 1 ^ 4 U1 4 > ^_A 4j| J-lj Li f(j|^^il ^yfil£LII .>_! i juaJL> LjJ_o_Luj 

V_J^11 P l_jJ I j Lo 4ftjJLo ut lj JjjSki i.uj <4jl^_i JjjJ 0 l“» I n O l^-i-«_a fl -U I 4 L^iLu JjLs LlILoj^.1 

^ll I <_i jj ^lA 1 I 4-jjii\] I 6j^fiJ LT^° ^ j-<aj Lxi^-oj ^J-A ,^£11 j ■ 4 j-L. 6 4 i* i iJn J aj J U ^j] lj 

^ylc. j-a V I \j J^Sl (j 4 A i n^LflJ I ^_ya j-iA^ < S La Jj_a.j i-u ^ylr. Lfl— j I j ^yftj ^ L$_j (J^ulu “i "G 

I jiijJ. I 4_j Lfl I 4 -l^.LJ I ^oj • ^y-lsL-o Cj IJ j-Ulj 4_1 oj I j-J-a ^-iC. 6 ftl I I jl i" r I 

lj | 4 jI jj ^,*i3» i V I j-A |j 4jjjj£J I 6 j-A ^Jj-o 4 a > tir> p-fl a ^_lc SjjLft ^_i_c. CjLjLUI 

4 > a a j I 4 *» j i K1 1 p^ ^ flm i *11 iji .w , 1 ^ ■. ■ a t p a 4 ■ a l > la i^l l*> 4 ^ J I 4 jj_i_i^J i 

6^ L_lC llA p ~ ■ ■ ■ » lj i-s* 4_jJ Li. jy \ “ a » e-^j-iSu ^ | JJjLu ul L I J-lj | p^II ft 

^Jjh I 4 ia ^ iaj-q Jjx(j <J-fl^l ^yic. <JL-A Jlo 4 t iTill 4ja-jLij 6 jfl -±a 

I 4 > aajxaIj 4_»jl^ ^ I) Qj i“tf. I I L ^iajj_fll ^ l) <j I *Al I L j-o 

ciljifi <_>J(^ OjI^ lj|j J>j y a |wj Cl& clUj^A <jjli (l) Cul^ ijli 

(Jj$^ (jl JjV (l) (jjj 4 ~k 1 IS* , ya q>_fl J.n ifl 4-S Ca-jL^ Ijlj * L y^jA J j~y & (<—») 

. 4-v t-w*.o j-ic. , yea, ■} -la^j (j I LiAlala J^-aJLl ja£ ,> <ili *<^wa 

jSJj . jjJ_Jj I iJjjA {_ya 4_jjjjj-iJI t^l I dj^J 1 Jjlj p-ifl LA j^ iiILj_A ^jl ^J (j-^| 

Lojj j^ojjJJI 4 —Aj % a \ 4-Lo j a e 3"^ Lf^ "** A O^-A^UI jjjULI jJ I j^ Jqj 

i t~ lj Lij <4J i j j j -i-o ij i7*f O-I LJ I ^ Saint Thomas Acjuinas ^y-u^^Vl 

jjLill J-A JjLHL ^yLc JjkL£ Ji-Iu JjjiJI , .\ a\x j j <j i i n Vj < J-aL^j 

J < ■. ■ a~ 11 6 j Lie L l_j^JJ a jj . v> a I -v ~ I Lj ji-v" 4 -u^UjJI o i >I-U~ a | ^Jjuj / 11 

4-i-^L^. 4 Ai.rvij j_Jl laj ^yllaJL=wl J] *—'^1 JaJj ^yi 4j$a-i-a dlllA Jjl j| <pJljiJJ ^yjL^lJI 

jA J ^ 11 I <_flj.t .ui l flJ i Cjl^Jlf ^yfl m J-f-C- -Lfl_j 16 ^=^ 6 jlj| Cilj oLul^ a i7h Lo (J a iTii 

pV j_a Ji-o j-^6a 1 I ,jA_flLllJI I j_g_i ^y_jG ^yjJI ^y-A Laj_^.j Qjjj isA 1 [ yg» : 4 J jJn A.J. Ayer 

4-aJ J«a_Ujj — LjIj Lo£ — ^ »Ja^Lfl I ^jV till j ^^Ja^Lfll ^ixo ^yAjill Oj-A^Ll I ^y-fl LJ I 
^ylll lj 4 X 0 (ill I J1 ^iIiV I ^ylc. J ft*> i 7|JJ j \ x "la J-^rJ (5^ lj Jjy a jxJ Lc. 4^-u^l flalI ft o 

^yjL^_ll I I jJb jx=JI Jj OjIGJI JUJ.I lj_A ^ylj 4 jKjjLj a a » "wjll 4ft ift ~^11 4_ijJ C.tft a 

Jj 4 J Lx 4_i J Li I p (ixLV I a la. 1 ajl uJl I ^jjuLlII pJlaJI dllxA JjlJLlI ^y_fl_ft iliij aj . 4-flj a a 11 

. 4 ft \ at. 4-L-aJuo JUJ ^Vl pJLaJI ^j-uj ajLoil j-JLili pJ LaJ I ^j_u 4-ft^LaJ I ^1 jj j| .p^fj 
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eLAVI J *\ ■ T . JJ Ay*-J ,~l yl^^La I I JjVI Jj^aill ^ ,-!.->Jji 

f 9 u m P u 9 

jSUj , Jac. j^aljj jl Lojj-uj O-i £ jJ Lo£l Jiil I Laixuaxi jj ■ ^ j ■ ua I ^ a 

jACj Ja l£J I jjj jl j_lij-o !Vll lj j j**i l I j-iJ “ <~WJ LuajL Lfl-LtaaI Ij — <Jj 1 ^ I | 5 \ a 

O LAjJ-Ij Q*N 1 ft I ^lllj ^ a \ A Lfl-1 I LlaJ I jljjj (j-® (_$ J q_1aj Ja K1 1 

. L^J I j JlaaiAj j <jJLol^VI 


V jj> J_> ^ ^j-aV a* j-i^l 11 a jl jx^-i ^_$JU jaj 

dj-ajLj OjLLiJ j< 0 JQ fl J » ... a »11 <ja_a_-o < ilkla JjLuujj ^LljluI 6 J_aJ 4 _l 1^3 j^aj 
^.fl lisill I j_A Jla LajLJu j=xj Ijlj * 4 > la a 11 SjJjj-oJL ^a-J LaJ I j£. Ljjjl^ J \ i^alli LmjV I 
^_iA L&a ^Jj liAl^l >^i i"k*i j j I 111 1 V 4a li 4 a jail ! <_flj_a_L I JH iti | j^l jn, Lj" » J Ln. A 

£a j i.aTi j| j^At V — . — <juo^J. I 4 a iQ-wl I jV jln\llj CjLu-^L jll [ J Lo£ < L^ * 1 " ... « 

(jAa il I 1 iAh ^11 j^jjj 6 ^-l-o Lir. jV 6 J-^ja J j j 1 1 J1 ^ 11 I J-A 4 il^i a *> ■,. | j I Jj t jajl I 
J*- Jl a“\ C >U j 1 t.Ai fli jfc vlt n . n LI n IjLA ^luj 4 j 1UU I Z jjj a^ll Ciljj 4-lao-ul^j 

. l_jj Ukll I jxJ Lc <JLjaV Ij j-ftji I 

Cij jIimI Lx^ |i la 11 >Laufl oj xu-ljI 4_A_fljl I j-l£ CjL>j i^nll 6 j-A 4 _ljJjx I ^ jj I ^jjJill 
<jJjVI jojIj-fiJI jxj jxJj-lJI oVjl \«,i I n 1 Txj ^oJI ^Lfl-kUl l-jIj U i A VI ^ 6 Ijj : jjjJI 
U±i (J* ^jjLAJI CiLjiaJJI IJ-* aIjjj C jj^JI ^ j^jll (^ 4 -^ O^-JJ Liijj-flll 

J 7 j Lalt I jjj ^ IJ A^J I 6 I Jjj < L 4 I 6 L=xj I V ^ll I 4A^. Lai I Cj I j 1 X "I I j-uj jJj_l_J I Jj jaai I 

9 

^jlj-aJI <^1 \ I ja ^JJ jj| <j| i^ljJI j aj J nYil l Cj I j ji Injll Ij-Aj—o Ja all ^j^Lj ^aJ I 

.^u\ Jl ^laill JaUJI J\ jAxtu 

jj&Lill ja ftJjjill 4 -ajA 1 ul I — ^LJI Jj-cxill ^a AlftiS ^ jJ I — -w JjlI I jL, ^ A j a JiLoj 

jac j-»l^ j^AljIal : c> AaLijJI juXl ^c. 1 *7| <ijln>a O-ijl ( jJJaJI IjJh ^a ^.-k. it.uLI 

* * * 

11 a j^L»j ■ j-=JI jLl^VI ja 5$j-aJ <i.i i jfl a 6 jS J^L=». ja Ljla IjjS .lajlj jajlL lajjja 

* * *9 # 

JjU Lojjj <4 _LLx ljj-^a u-jjJI j5u 1 Liati < jJUJI jc. I 4l ">^a I n«ti j-LxJI ^lal I 

jaju flJ L Jj-fij jl I 4 I . i ill ^ U. ‘J 1 ja jj j -v j ... 11 j^ftj dlljJj * 6 j I > j -y I > ijjj 

j i ^ f. ^ LJ L AJ Ij «_jjJ I j-Ajjx ja 6 jjlZi La ^SjjaIJ I jj^J I (jAj flj l^J^LL ja Ij 4 -j-*j jll I 
^jJI £ LlUl ji/> *iaII LxA uJb 4 .\ al I A jljVI jl ilLuuVj . 4-ijjjjaJI 4_iaslj^j I « LW I ^ L 
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«Gl» I jji I y LijV oV (r>~i~kVI ^jJljLai — u_i_»^3i_liJL — 6I SjIjVI .6^o_i5 

JjIjj j!_LL=^I 4_j_^. ^-1 CxiiaC.1 L_I jJ I jJI jii . Ij_=kj 1 I 1 1 T| jjl lV^ ^ a (jL^ lj] V] 

(jl f^-a. i lIi 11 Jj-aj Oj i u fi -1-5 Jx5^* ^L.a 1I jJLaJI 4-ii l a 1 I ^Jl^-C. jj-a 

jl_il^.VI j<lli LJ Lj /4 <Vyl ci 11 <\A.K*a ^jjU 

1 oU. 6 j^A < 1 iA .\A a. La J-fij ^ua i j flll I ^-a ^j_aJ I lj_A I jJ_lj 

^.la fl t_Q i i/^U^ . Lj 4in l i^-a j ir. 4 j4jj_jj^ j^a j-uLHa la a~w I ^sJ Lc. jj_uiLi 

t l \fl.U\.ft Joj I jx-a i^jjluj | | £ j^aJ I 6 j-A j ij U" t ^jj_uj_A^U lj 4 fli n^L&J I J^a JLl^. I 1 ax AI ^ya ^£.^11 

Jl^j I t_jjJ I jLLk I v-fl a-(| a <ljL^a l^-i-ij 1 j ^JiL j^-ijJaJI 4 >uinj Cj LlLc til 1 -La Ctlln voa 

jjLfl _)Lj_jkj f_a jjc. 4 -j^-i.u-JI Cj Lu IfO I Jj! jj-a 6^. J-T CjljJL ^jLaJI ^JLjlII I j-A 

Ja-Uj^a j-aV I I (_^ajILiJ I <* axla JLflJ ^j( Jjj] IjLa-fl <^JuLxUj ^-AjLlL^.1 

j^J Jili-w 4jV t^j^J I jj-a £ jLaj 6-i£ 4 t \K » j ^_fl jJjLaj ^ | Lj-A J-ijj Vj . 4 jjJj-l^j 

J_^_$_i IjUL Q_j-cu 4 Jj. A a_ a 1 n ~kl juj 4j^ ^jjjLujVI ^j- 0 '_I jl j A ~k*> jluI Jj-a p^y-tL 

4-»jjjj-o 4jj i I j Lioajxu I Jj_a (J-a l^J Lj 6j^flJ I S< i Lj jV I ^j-a 6^. Jf* (^X5^ Cj I jJ L» > i^J I I JJh 

^ z " f v _ ( 

4jUiia OjI^ Lo Ijj . 11 ii.7j 4j 6 J-l^-i 4 ji t lira jj 4 j | Lg_i Jjj-«ajLa 

6jLila. I ^LSI .Uflfl > I J_A S1 a LijS jLLLj jj I i jj (J-A 4 jjJj oA > 4 U i “j a i^j^J I 

4 lo f I^ya j-=^V I La-iV I J_j JLaI I — i^Ja ll I I ^-Ic. i ill aj I ^J^LLc. 

e * * 

^1 — IjLl^I- tVilf.j 1 \ ■v’j Jj_a^ll LjJ-^ <JL^JI 6 j-A “ plj-^JI 4 _jJaj Lo^Uc. 

. I I j_A ^jC. 4^jjj j 4j lj 


t_j^JI 4 jjjjj-^ ^jj ^jc, 4ilnrftfl j 4-i_ul^j Keith Ward oj^ * oLaII 

l lAi^Lo 4 AjJL^i i_>jJ I ^ISk Ijl (a j^ Jjl ;4 J^Sj till J ^Jl 4 luj LujV I 6^LaJ 1^ r^JLaJI 4 * ? I lj^ 

j-aVI 4j| <SjjjjLj_uVI jj-a jaJLaJI 4 j| ^jLj-j ^j| >._flrtiliAJjjj 4 t ^ iJ-ij <4 jI j_j 

at _ ^ a 

jila tj LjjJjju^ i_>jJ I I jLi 4-j-^. LiJ I • t_ixA ^Ljj l j J_u Ij-A ^^Ic. 

-LiL-Sj LjJjjuo 4 I* a ' La ^J^ 1 1 u *A->-^LjJL S I j^. Ijl ijjtl tiiJj-o-i *■ ^ 4Jj_iL 4 jj i i^ 

4-ijjjj-Ja I CjLfl^jt-aj CxJ^ 1 U 1 I—^ j-® 4 »jojJaJI 6j i"t 11 Ui^tj I (jxiAj . 4 -Jj J_u ^ I 6j-J-iAJ 4-uliaV 


JLJLj 4HLflj (jl I \ \ til tjl V l) 6^-=k. Cmua J ^jJLJLj 

4_a_i-u l^i I 4_i_J LiJ I «Lijl l tA 11 ^ 4—lie. I jj^-a-J La J J ~*. > P^-tL 41 

L^.ifl ^ 4 .i^t L ^_yA L^_jL^j jjjl 4 K <7i 1.1 jJ-u ^ ^ 11 jac. ju.%t i-u.11 4 Axa«^LaJ I ^yc 
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jjl I 4 J V < i aI < tII n ~\ -vV 1 jj 1 < \ j liL-uV I 4 ij * 1 11 ^Jl jjlc <J L*~o V iiLI ^ 4*\ i*C1 1 

. ^ Ifl 1 1 I j ) _Q 

JjSkJ Jjl <J Jj^Lfl 1 A J. 1 pJljC. 4 _lLc ■ i A Jl-*. » (_£j]l >-> L XaJ I jl JjJLaJI J-A fc-Jjll Jjl£ Ij] 

if t t i> t # 

Ljjj—i-a 6jjJ 1 xi <Ql. i imU 4 —ic. ^ 111 m Jjl^ Lo Lili L jjj . i^-a e_i j — 11 Jjl£ I j] Lol 4 1 JI ^ I 

v^JiaJL ft JjV t_jjJI J/-xoj-l I t ill J t~ 1 u I ^jJI Jj, i*vl I * j -*■■-■> 11 ^_A 6 j-Aj t I j ' « ^ Vj 

6 I jj (_£ jJ I I ^ic. J^LJ I Jj |j jJ_u LoIjj r <j J_i Ij 4_jj Ijj 4_> jj j -i^a ...» ^j ■ Ajj I 

( t e * fi 

LJ vJ 1^ jjiLIj < «G I jj a jo£. <j I <^jLLll < iLfc t—LifljAj LJLaj-skl Lj ■ «lL~ t 

; Jb5f >*l (jij (W) S v LjVl L*-o jjjicjiJL 


jjt-^ Lo I j] <jV J-*_fl Sj_fl <jJ Jjji Jj 1 ojlii jjjlfU >. 

^.*> 1 1 jj l ^ 1 Li o< a V <j| i Ll III Lo j *«- (Jjlaj jj I ^ tLl tii i V <j| ^ \x > L ^ 0 

<j]i < 1 <ijj-Lo La jj-oj <jIj j^ojlL j_i£. JjlAjI jj 1 D Iuj jJ jl LLal L_ui< 

jjl jj£_o_j Vj L j^ y uta jjj*^ mi ^DL 4 0 j.v." jjli ^L L i»j jlI jji ^ 

* * * * 

I u ajj J Llj ^J-o I JJJJ J-J-aJ cJ I j Lo 6j-k‘J I 6 j-A . LLo IjJLa I ^-o I j_^ I I 1 \ <ti JjJ^J 

Jjj] ‘ a IjJh Lij^ Cil jiLj Jjj ^ jLJ L^ll^o Jjij Jjl ^1 .<jJ 1 Hill 

(' A ) l_>a. 01 isjsy-* 0^^ 


:<Jjij Schubert Ogden 0 ^-*?- ji OjJj-tl* 6 jjJ j L^JjLj 4 UoM | ^uAjj 
lllljj QJLOij La^ LoLoj «LjAJ ^JLJI jL \ Q t^jjJI Jj| Jj j I ~ A ^yl 11 111 (Jj-flj Lo 6 JLc. 

L (Jj-qj I j-A <Lls Jjjj jjjJcujj Ci^jl I jj^j • • • Ljj Lk_i Lt L>jjj-* A i I ^j£.j 4_J LoI^V I 

OJJJJ 4o »0 -v ^Jh jlaJL jj I ^.LlA Jjl — 1 1 A i I Sjlc — ^JjLi 4 j J ifilll LL>flLd I O.Aj^aI 
Jj-o ^ ft 1 Vi I Lo IjJj I Lilt AJAI (£ I Jj£- 6 J-J-AJJ <jjjj II < "k iJ^lj ^^-Aj (_$ J-tV I 6_)-Aj-=k. Jj£. 
V ^jJI jj^flluJI Ijja I’hu ft 11 jba«.»i LjjLfl jjjjj^luJI jj-o i i J^J Ljj jjjJofclj l^-i-ii a t ^_iLK 

JLl^l (JbJ J-KJL 

iSJXy** 3^ ^ J-°i 

<1L*> ^Jc. ^LJI ^AijLlil I j_A j ‘^1 <ljl ~v a OIJ-L—o JjjJbJuA^UIj <i_Lu>li]l <. 

j I*!i . \ -w Ij L?% ‘ ‘ A 4 i t i 0 Lla J * ^*>~ 4 l 1 U l u i 1 I t 1 L^Vj . 1 u-a-iJ L 1 ii 11 C5^b 
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J *J 4 JaCtJ {'jjliJ <UI 


^1 4—J L-a-"i^.V I Li_a 6 I 4 j I J_J I jJua Lj_i | j 1 (jjJaV-A I «L^. I j 

^yilij jij i <G I j i ia~i ^Jc. £_j L-oJ I <JV I j I JpLaJ I <J V I j_A JjV lj j-uuJ I 4J jj J- 1 ^ I 4] j j 

* fi 

L^JS jv a“i i i -^jJ l i qIi la l ft juaj UL^- 1 I j-A <Ljjl£-aj , 1 t -^.j-llI Cj 1 tlWia 

Cjj-AV ^ n mm LI Jjjj-t-oloil £Aj jJ I I jJbj <—»lr»ftl I ^jLaj J-^. IJ v_j^) j-=^V I 

ft jI C> ^JLlII <jjjj dJjL^-o Sj£a ^_Aj oLlLaxII 

^Li fl n Sj_c.Li£ V^J-L ^ jl I (2>-a^J I JjijJ L^l 4-a*jj olj 4-ii-n aS J^SLIj J Ij_=J I 

^aJ I 41J \ZA I 6 jJall I jJj Uua , Jjrkj jjfTV 4 jj1jV I L^-lA JAxjlj I j Cj 1 jIaJl) I 

<_lj Lcj £ Li-flj I jjJc. CiJ^ | J_S Cj I lift a 11 4 im Ifl I J t < 6 j 1 *a i Ij J ( a r I c*j fl ^ 

Ij&oJSLu j Luai I ill llA ,Jj j • LaJ I ( jjl 1 *\ a i **»"i a ,j±j_J J ' Q~ ■ ^ I ^ Ij 4 a_li1=J I 

• <j«V»jV «u JL5 <_£ jl! ^j^JI *ulll Jac. ^ ojIx, ^lll 4 ^jaJI 4jj^J I 3-® f\j£ ^ 4-xaaU I 

^ J_15l I ^j! :jLt-a_a_^VI jl (j^LjLjVI b i a (Jj&l J^L^. ^j-a Cj jj-i 4jj_^JI 6 JlA 

(£J-uj (jjjjJ < t i J | <j 1 jmj j I *w ii*>^ I ^ L k’ J I I 6j^-A jj I JjV . 4_i 1^-^. | 

t _ 

.pllJI CjLjI^-u-Q ^_fl o Lc.j I ^ytk j_il^ ^jJc. iillj jj-a VXi (O Ij jj I ^a 4 r J A ^ ^ 

I Cj Lyi AM AJ Jj ^yL-u-a vJ llA jSJj Cj Ij J o Jj^lal L jJb J1511 Jj > am {j L,. W Li 

< ftKi 4, > 'iX j La »_fi-ij-aJi] < \_i uL_u| j y *“ Ij Jjy^J I ■ Qij«~lI I j_A ^_fl 6 J.ft*I.ia Ol-a-tloAlJI y_a 

JjU ^JalJI oLj-j-uttl. ( a a I n j‘l J^> Lfi S ,\t »ll ^JaiJI 

^ J-o 1 X 'll) JtLLi; I <_lJjVI CjI a i iii -^11 l~. I ^ IU . ^ a J1 ~i » 1,1 5jJo_JI <Jal i-u l 

^jVl olyj-Jll Jl Ji^i Jj Vjj-J JtliH j I oLj" ajiaII yiaj ^j_^.| Cj 1 a > mi *\ 

(jjp jT tI ^Jjl^JI JjIlJI j) 4jjUlU j-t-ola£. ^L^jl j| jl^il I \'\ \ * i ^jl 4 jLi5i J^a I j_Aj . L^jI 
4 u-uj Ja jl 4 ->j iAc AjJcu ^J| nln *7i \ ^ Jj_i c! IJ Cj 1-J.a.xJ I ^jjlt.uLi j ft~J I I j_Aj .^JLl)( 

yc. 4 A i ft "*l I 4 _jjj t_L^aj l3H BarbOUT Jjjj Li yLl . 4 -lLjujjijV I 4 >*ij*C } 1 cjLj^Jj 4liL^. yj^U 
y-a 4 £. Ja ^. .a jjjfLi y j yc. 4 k*i i ill I Cl L-» lil I jj-a 4n j ^-A pJ LaJ I y | ^lc Cj 1 j I a * 1 1 ,3^jio 

. 4*i t*\ La Cj Ljj 1511 

VI 4-j-qj-o jaS L^jU 4 fl i^ilflll tJjjla Lfl CjLioxll CjIjLjj 3 1 ^-oj 

^jj-oUl Ljj-aJ I CjI _m_i" V 5 ^a-il I Lijj-J-fl jj-fla J-aj • ^-1*J I JLa^x ^ b j 1 ~^. V I CjI jJu-al I ^ 

3*i a~u LjA jJ^V I J n *J I 1 I 6 J J-^-a 4 ii^ La yc. 6j Lx. (jJ^J ^ UI ^ Ij 
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cJj Co> I ^-Aj < xUa }U! vZj Lfrkil I LjJkij ^jl jJI ^ vir-iTil I j (,_>u>$-ll) , Jsj all" 

t^b oLjJklll ^ Ji^lj ^^Ic. -pLJaJI Lr Lc ^_iVl jailUl 

. Lfj <iaiTfcl I 4 _LuJL jjLjj (jl {j5tall ^_ya L^V I4J <jjiil IfaljaJ jit iolji-oa 

<nu CjJ J Qii-n i jjl uj 1 fl K I oLoj. la .il lj < J 1 j a "l f I j ^jLolll^ <L^>. A #.\l I 

O I J-U LlJ I 6 J_A (j | ^ LX A i <J J_4llU jJj Lfl J ' c [ fl <J I . .. j 1 I fl O j . v-v~ (Jjl^J 

, t * 2 

(ji Jjjj (jl (jioj CjLaj hU I uXti jl 11 &.Ulo jlS (£,i]lj .<JjaJ I ^ya Ltjj l^-iic £ .. ^~ 

j-xc. 1 il^j AjIjVI A^j^. Cu** il Lfl-ul (j -0 f l^jAJ L 4—k.uj I 1 fl £j 1t u jjJ^-IJ ^*‘ * .*1 la 

jJjj J j . 6 j I Oc — ^jl AiuJ I ^ j-=J I £jLk Ljlj ) i t i r j-Ulj Lo <n Coii £-£ljj 

< 4 . 1 . AllrVlll I Lfl_J Lj”l t 110 6 .\ fl % L, I O LjlVll I J ^luu Lo ^ If < AA iJrvTi ^£jL_0 «Loj J 

pLa-u-u-T^U LfiJ I ■■■II ^Sk (J-ojlj 1 ^ <* i^JftJI (jjjljJS £_o ^jl Ll^ Ja.j" ^jLxa 

LfLLk (j-o 4 a r. J | 4< >. LI j jj_u 1^ t jJt < L“i.t.u -0 j«" *“ <la ihrJ I ^ J LI I 6 JJh . ^4 >j .* >11 

SjLcI < 1 a «!>*> <ji (j^-a-» ^kll Ij-A gt aLII .J^jlj-ill iiLb ^Jj 1 ^ .^»L_L>j > V jjSJj 

jkaj ^ iTt j!l £\^_L o Lii-fllko <ki .oVUlr^VI ^ LLlI < i<^i Lkii L a I ,T,~^y l 

. SjjiajuuVI 4 jJbLo j y£U iudjll <xJ=JI b ilf j^jjjlII 

Al- <li i<L JjkJI ^j-ukLJI ■ oj,“KolI <ijjLaj cjj-A^UI j^c. o«oji CjLLuJI jti^l 

Lo^.tl.I.'S ^ Bertrand Russel ^j_J L^jLi-o ^jllj fred North Whitehead 

Principia uLlLjLJI ^jL^o ^ J a cs^L$ (SJ^ ^ ^ c 5 *^^ jj p <tJI 

a Lo-..ii Loj 4 kn^-a i iTi 4 * o 1 all 4 a > a -J 1 | j ^ *i 1 Ijjfc ~ a I j_5j Mathematica 

~tlf <j Jj lj I J 0 T 1 <.M*i I^jV CiLjLk Jj. “V X —o lj < jl» ftll c_Sjj_laJI 

' 0" >lj * 4 O... (a ■ .loll jSlj^o jj-fl JjI»jj :^JLxU 4 : <y,l<jl I 5 jJkl]I I ft lfl" fl" ^^iJ! Sj 1 k .11 j| 

fi 

L^lj jkiil 1 a iJ a f. |xJLaJ I > I rk 11 ^yc. J[j) 1 » h n L>{ Whitehead 

^jl lj-2*. i jjjj j \ fill (j^J I J* -v'i (jl I ^ V 1 ti (j-oj 6 JjAX. j^-Aj <_i_fl <L*i ijj 1 a J ■ vw 1 \ <> Ajlxaj 

(j^ll (j^jj Ljjj-wsJI jih’ i l l (jfj uL-kLL V ^i^JI Jjli C-Sj^LII . Lxilj 

•in * *■ 

(jolil aL^JjVI I j-A jj-o jX=kJ Lcjj . jxk j—A U 1 n j ■% ifil < Li|j i^jLxII 

A Laj V b «J Li I (J v » J-U ^ic. I a jjiU A J O L“t I 4 » . lUt I I jjIi Ll- 0 Jj-C. J-2kj ^ic. jJ J 

* * * 

a \ 9 I l^-A (J JjJLuj I I j£l Aj . A J Axl I Ci^i^junl I jj-o Ljj LtjU 1 aalo 4 j IJ ^ Ini 1 | 

fi j; 

L Su£Lc JJU <j| (_^l ^ Ik 11 tZjL-kLaC (JjLlua ^J| jJLk^j AjJ-iJI jil 4 -Xil I 

^jk.V I 111 I ^luj / ^ a 1 j' a 1 1 LlD <- 2 kjlal I 4 fl iQ-^1 L I jfTlJLo ^ ysx I Jj j v 1 ~ n j_uc j I < 1 1 Jj 
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iri l 4—i_l lj xjj l i ii V I AjljLu (jV ^jLa^JI ^)Lu Ij **k t i V c-j-2*. 4.1 ^ *\l l ^4i il i, Lfl 

o i ~k^ 1 1 i j^n | ^.aT- 1 Q i QLiJ I j) <Li_j Loj^U I Cj-^ \ is* | 4 A 1 1 6 X^_jj . 6^. iJLLo j i C.j 

, 6 J~k !j <U/> LL ^ i'la^i t a 

. * # t 

<LJ Lo-l=k.V [j Zj£ j± * r x J I J^lc- (J-oJLlZu JjI J^Lclj <_a U A1 I ^-i Lu Lj Jj | ^_yj LlJ I j Aaj ^jC.d-» 

< i { p # 

^dlil <JLa^ ^ i io^ i 4 H <—1^11 Jj I u _4 J-o I Jj-^j jkd-C ^1 *a ilLl j Jj_i fl J c j£]j ■ La -0 

pL^I i_i^JI ^_iLl1oJ Ijfia a Loj-oj yio Keith Ward jjlj o-i^ I ^y =i S' i ^^ Lo^ 

6J^_=kj J) I £-a »_»_jj! 11 a JILoj (U i -A 1 ~k I Jjjlj (j^j-JZ*. I l -o\i > Jjj£l dJi Lfllo 

Jj-a \jj <~i\t —n > > ^lll L LlJ I v_a I JjV *Ull > La <j_LaJUi j du dUd £-o ^_fl 

uj 4.iloa i U \ ~w~ ^ll 1 4 v ai ■ ■ Ial j CjL flLfllW I ^ a 4*J Li 4jj» ■"■ «al ^_j | i_Qj~f I 

6^jo J_i_C | ^Ic. Jj . I Lfljj-Lfl :£5 j_la ^J£. jA^a-a Jj-a 6 d£. 1 « nl I ^^-up Li. Ud £-xj 4 ulnfll I Lu 
i j_o J^-oj V (jjj j5^i 1V I ^Ja-o jj -uuA Jj I . I J V 4jj^_j 1 I <J LcujJ I I 

L^LiIj J* *** "» V Cm) «J^-lj Cij ^ (4l^4-i-a^ ^j-zwVL j|) ^-i-*j-Mj 

4 iliAi j_lc. c jj^‘i jut 4J LJ I 6 JlA 4_c.j_aaJI 4_a_i_fl JjV 4 fl 1 ■aJ 4 i \*i*> 

JjJj ^j| 1 mil d-o-fl 4 .l 4JLJ 4 \ 1 u*>lL 4-oLc 4 L x^a 1 4a| L (J_al^JL 

p * 

^ja .UflO j_A jl 6 Jl> a a La Lajjj ^^uLlaJLi Jr. (J 1 a ^Hl I ^_i5JI ^_A Lo La jla 

6J-A jLo £-5 _£-o 1 ift i ^_jS j LoIlC. p jJ. I 4-a J_Lj JjI J^-aj Lo jjLfl I J*\ Aj . CjV LoJa^V I J \ \ A 

4_i Lc. ^ rw.il I 11 a ^Ic. ^.LLalll (jj-i Ij^Aj .‘Ui.llil oLojlul I jj-o ^ j-o j_a 4 J LJ I 

qLo jkl I CiLillioV! ^j-o a tJUjJ ^j-u jLil_^VI j-^. 4_j 1 —1 (Jj-A-J Jj I pj— oil 

JJ.^. 1 1 a ^j.yWL ^jLill IjL^ ( 4 1 LllI ^-L.j .4 -lJ 1 al ~kI ^ i iAi 1 _AjljJ_j 4j£. SjjLt-aJI 

^ ■ Aj t I 4 a l A l j-o ^ J-o ^lc.1^ jJjlj-JI (£j in n ^jL? ‘^l^j jl it. 11 Lol 4 jLi ^_yi 1 iflll 

s* 

Jjj-iUVL llA ^-ilu lloj J^L: JjI 0-° i ** (>^l 

. 4_J ia~ "k I li3^J J LaJ. I I 1a 4 iLt a] I I J_J I loin 6 jjJj-lAJ L 4l» Lj ^Jj J jJ I 4juaixfl 

^j frJ=k ^llI 4_ij—cjiI 4jli^Jl lix. I ^jc.J 1 flLn Lo-o j-oVI ilLJj ^ l tJ* >Vj 

# # 

4_uuljj jjJI v fij-fll 4 1 *11 Lt^—ue»^—o ^wLVl d-ikl 4 <nii (^*-^11 (John Wheeler jJjjjb 

_ s * * 

4jL^^LU_tjaV I 4 a xU I 6 1 a I I 4ajj I . Lfll"ilj> V I^a-u ^jj j 1 t>r J^Ll ^]^o 4jLL=kli_ul 

J>La. jj_a 6 dj j-r> flj. I 4 oKl I ^ i ft •kl 4 Jrj 4_=k Lll I Cj Li 1 ^-A ^jljj i 4 aK ^ 1 r | 
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d -> I _ 1 — J I ^J3j J-A J-A 1 I*'*. j-A J-A : a J 1 i. x 11 <_j_i LxJ I 4 \\ . 4>V L. jj-)j-A I J_i . V I j_i_u j ■ v. ^j | 

{ . c ( _ t 

^£j_2k.l ^-flj ■ _J "k^ lj L1 q_J | oLL-=k.Vl Q -% 1 *Si \ <l k — ».uV I ^ A > J <4-JU^juu CjLLkVI Ct 1 ^ 

^j_ 9 _> L-J I j •% 4 il LlAj laJU IJ^JI p L^.J SG 1 ~k in ^_A J-A :Jt hjj 4 —L^.-*. ^>j "*> \ j/j —fl O I^JJ 
-Ua Gljjl-o 4^ at$k j Lit Tw I ^_u <j | ^23 J ' k A u ua i ^jJ I <r. J j J I I ^jj-tC^U 1 i_A a i~i t ^ I j <dUk i Aj L» 
otjLII .Uft A <LjJ. nc. j I p 1_Aj J lx i Op La*. <1 i.i-.iV I ^Ic. V I jjl-fl ^JLilLj . 4_i I t >1 1 

9 * t. c. ( 

j»-i J_La J—qVI La Li Ij . < a C Llia < ail *-a I JjjS-i JjLz*-j ^jJI j_A <L-j-uV I 4—2*.j_i ^ jJ | 

# 

<u^\1 ^_A V j 1A-L, ii 6Jia_o L>^* ^ LqI_2wV ( < j-r* I^J I 4_i Lz^V I 6 j A . <_iL^. I ^ I c l J j . 1 1 

f e * 

<jj i^t I jV-=w J_>a Luj_a*j <_Jjj-A L^a^jJo I <1 ixaV I J^Lz*. Luj^a* W * 1 1 ^ ‘~‘ v LGlj 

* 

JV-^» ij-A Lu^^-a* A V t _*s^_a ^.a\l I l l&l I iL^^A I 4 t i Q ~J I ^Lj <ii^laJ I »J / 4 "I -V J 1 1 

ji jJj-o J lj) iiil I 1) < > > iUll <_i j % ilL Lil I 1 ^ a i^nj I 4 \\ . ..y | 

J$\ ^-lIU <jLj_ii_J! j-Jlc. <X i tlnl I 4 _fl J-utaJ I (Jj-ljla j\ i*i^ <_c.jj_u »- a ij 

■ (i->° ^ 

v 4 . /-> *i > ^ I 4-J Laa-tw V 1 j 6jjj_i^J I JqjJzJI I j-A ^jjJb^UI Jj_sJJ Jjju ^Vl Lc.J 

i a i tiij _li <411 >m <d.mi i-i j ij_i i j_i <_j i Sjjj 4^il> ^.a v_jj l^j 

* * 

i ~ oLIajJ I oj-aV Lh® ~ 3 -^ o** Ij . Jj I Cy* ^ L . L J L . ‘ jLlaJll <j-i_lLJI 

Ija % iT< | ^.ic. | < <A_i_fi olj ii L^Ji ^j-a -^.“J 11-Vi) I Sj(Jj_i-AJ L <LLi (jj <\a > A *i a I j_J I 

L-A (J-Iaj 11 I j_A | ^Jj J-I^. ^J-A La jl J-k"^ ^J| <ali LLLc. ^ J i.Qa jAC ^zwV I .7.1 

■L kl^. jL j_A <_iLa—u JIa ^ ^-i-Cj JaKJL La I jj jl jJLJI .oLI) fl‘» I Jj -V.A 

. 1 i-k^ V Ij <_fl J-j-oJ f Jja Ll. I 


•'<>*>» cl>% tji cr^ j* 

J? *. 

J^-Aj i» k_>j I Jj-ZwjJ 4_jjj5Lll <]jL=JI O ( tkAlta ^ t T. 1 u’l^ ij IS* all I j-A {ji\ 

JxCOlLi ^ ilal* I 11 P^ILi . < 1 fl-lni a 6jjj-ua L_J_^11 Jjjatj U* 1 ».<i~ I^ l a JjL^.1 ^IJI <JjLJLI 

^ r- e. 

-GV ^_jjJI ol>^* U 1 J 1 Ui^ L^kjl Vj V «G| J 1 A . *ij ^j) 

J^ua) La I jli 1. V^-Aj . (jl ilil 1 I j-A ^jJL^ ^jjQ ^_fl ^aJLIa ^^oJiljj <L-aj I JlA <^JaAull 

<jj 1 11 6 j-A lJj-a I ^ j-A ilnit V-A < 1.xi juui 1 1 I <jjj I ^jLi <JLw JI a»i I 

• _pSl Vj J3| V 6Jja.>a ^ jl .Sjj^s 
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jJ I ^ J— C Jj I vTj! —ial -»- .a ^j-e j )la i V CjJ-A^LI I £_>jL ^jl—ft ilLlj £-aj 


jjIj OntologicGl argumGnt ^a-mL j 1 Qj_aJI j^Jhj < 41 ftlVia <JLaJi*-»il 

» 5 j* si e 

cO li t^j jJI t.i^u I lj_A ^Jc. jxjjLoJI jm j AnsGlm ^ 1 i*u y| ^^ua j-LlI j^ju 

I I j-A ^jC. 6^£LtJ I J^-a-o I 4 ft j ft -w Jj_=kjl I I 0 I II « 4Ja_Ai Jj^-aa 

Jlo *Ualj^J I 4 -> AiTiI I ^aA I J i^LaJ L jJb ^yftoiLsJ I Jj Lu Lfl Jla ^.ft -i Ajw ^yi-% 
ja^l ^-A cjjJI ,jl Laa J A~1 I tj-a j-£) <flj ft-k *_i^J I jjLft 4 _lLcj 

e 

■ oJ^i 01 0^| J4* uU^o 

4_*_i.lA j^-ic. <L_i_iJa j_i_c. ^_=h_ilj 4ia ^j-fla I iJj-^J! Ij-A Jj! ^ ft k ft -kl I ^j-a 

6j jA | Jft 4flA*j^Lfl Jj | LAj | ^.ft kfl^vl I ^-aj - 4- kft j.iJ ft .I I 4a^ft {j£. 4 > u.n 6 jSLfl LulsAa 4 iftlt'wi 

4ftu-oa j^jjojjJS^U I cl)j £—aj • J-j-uj-uI^jIjJ JxOil \ n ^j-aj ^ l ij-u 11 j_ic .lA I 
LaS Jja^.jJ I £_a J_a LjlII I JUC. O J-=»J 4 ifttft^ <I*Aj a . 4ic. £ Lfljll JIJ— x~ i-u I ^_lc IjajAi 4-alc 
e jJJ j-L2u 4Jj UJ . I I cli J <0 l?^ ^ >3^ ^ t -U-L V I ^.fl 4 i . j LA. <j Lu&j I I0& jJ 

J^a^JI I V| <Lft_ijL=k V ^lJ I c_jLijV I J 4ft jft-v J^j-J ^j-aJ I l_jLjjVI jjl 4 jj Lfll I 

» i- ^ « ii « ^ 

Qi\'t I Jj | ^l!L& j_lU1i^I Lj| . 4-1JL*J I 4 lS-i j >a) I I ^_a »—^J | Lkla* ^ jAj_i Lo_a 

(jl J^l Jjl ^i*-a La O^li <6^>- (_£j-a. I Q * u j <6 ^ 4. l j JA a ^ in fl ^jua ^ ^S[^iAa I 

4JjLa_a ^j-a I 4 l j A a a 1 . jAi I 0 L-Aj j— i_c j^-L-fl Cj-mjj < a J^_a.j_a ^Ja-fl jiia ^ (_^^J 

0^^ 0- 6 jj j j 0 1 v^ a lt® J“ A ll J 6 - LJi 

I ^j-oj ijj 1 4ij_^Ja 4-»U Jcj I jj 4_j I ^J UJ I 4Ji_u IaIaj ^ftiaia 

La ■! aIxj ^_l^_=w_^J I J J^J I . ^J L*J 1 ^y=i l^_=v 4_J 1 a "A I j tm fll 4 \*\ r> 1 Q"h. JI ^JalL I J La^a ^ft 


4jJ i^> ^Jc. a. ^ ^011 ^ 111 -^~k 11 ^jAljIftV Ij i^4 iliia.’ill oLAI jl^Vl) 4_Luu^LflJ I 4 -lj 

4-Loa Jia 4jlj jJb *Ljic, ^g) 4aJ 4_aJ_aA_i_jjJ,I CjIjLuJI J^LA. Jya 4 -jJ^ jl 
j-i-Lxll I ^ya (gj~ nit I I j-A j^c. ^ j_u1xj ^jj I La^ic. La I ( ^ 1 > 1 a." 11 L _)AjiJ I Jj-ifl A-a -Lxli 

. t a * « 1 I Jj^aJ 1 ^ \ > > 1 ft > Q d 1 1 /m a i .1 1 t p I t 1 Ti | t > L ~j L^U * ■ -n 1 I ^ ^ 4 if I iL ■ ^> | 4 1 i*V J » J 

L^_j 1 ^1 <jL laa.^U <J_»L5JI 4j>. mLII LLa. ^jc. cj I j Lc £ uAi 4_iiu^j_flJ I cj L^LlJ I Li 0] j 

ft 

4_j-oLA 4juuJ aJI ui*^j r■ I 1 - ALjlI L=A JjLfl \!Sj 4 tr 1‘tU.^l L 1 A jjji LojIj ^jLi ..Ji 

1 a ^ l ^ \f. —Jl) ^ L_iia_iV I ^JaJLj jjl ^j5 L a 1 l ^ ~s-a ^J qju J I Cj-^-i £-ft-i ^aJ I L^jjjl^-ft 

J O Lflj jJU 111 Cii Ji. il i 1 1 ^ i 0^ S^* ^ ^ ^ c ^ j-ii J ~^j| > V 4 jLj ^ x 1J1 

<J_lAjj 4 a ^ ft | Ab I LlAJ I I J_A | ji jr | Llj . 4 >r [xla-i.^n I Cj 11 ^ac. I j ^ mall 
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1 .^A I Jl xlu ^31 i U\ i.u i J^La Dj LJ I 6 1 a LjJL-iaaj d J-J 0-1 l£ Ld-^-cj cJj L^. IJ I Cu IJ 

d 6 L-U^jli 

<j| ^ilcI <jV jjJ l^JJ ^Lc. ^Jc. LjLla Immanuel Kant Jaal£ ^jj^jLol 

< -k i ~k j-n oLAljAJ jjjj Oa*_$a jj I ^ a J t -a oIJ < 1 Q 1 j- 1 -fl Ll 1 . f\ 6JL_C. ^ | Jla_A Oal£ Ijl 

jj I -\ fl 1 J> i jj U <a I JjV I JaA ftJ I CChj-ui Jij . kdajJLa] I Jjj .-y.f i < ft I a d^ j_aA I a j <)j i AIL 

1 J_ 2 k^j <al JaaL£ Jj£ja <—licj . OI—JSL-L (jr fl j_A 4—fi_>—*—o d* <£LL a a La-a 1_■ A « , 

f f ( ( m _ 

I LA 11 jaVj <I ^ LxJ L J^JjLu <ajAa <■ ilac I 4-5j 1411 ><:jZi I o La I^AaV I 
jaV L^-j l ^ani — ^JLlU <J 1 a~i-kV I oLoa-ull jjLuw {jc. < lfl~i j-u a <5 jL^aJ I oLAl^isVI ilLL d$^ 

J lob d j-ju Ij * i~i a j jj < i xu^LaII (jLa *. a i ii^Uj . J1 ^ a ^Ij (£\ ij-* iSjL-o dj ^j Jl 

.oli^aja^ 4 v i>^jj oL-alV b jjj x^j 


J_ ul JjL_Lfl ^jjQ I J (-LA Lojj-fl f Sjjja-AA o La I I (£ | J^ja jJ jJ 

j j-o-Aj j I 1 {.VCau oLA l^a_flV I a j-A ^ja <jC.j a y a j I J \ 1 aa d I Pj-a_U d^La j] *A^jl 

^ja-i-A I j l^j jia jj I LJ I jj-a jaaA . liajaiJ I ^jaa im Jla LxJJ 5J LoaakV I O LjuJ I 

* 

<JjL-x.x ^ Vo" :<JjJL 11 a David Deutsch ^Aajj J-^-ilj ^iSL oij .Uj jc. 

Lia>UJ jX-LAa ^ I Lain ^LIVi (_^A Ijlfl I Jya ^^aaijj L ^AljAi I V ^j- 0 p L j- 4 * 1 Jjuaa "J I 




LA 


L ~1 -v 


JU-a O LLua <a Laa jjjAa *U a O LA IjAfl I ^_iaj La-u I t.Tia 

> ul ^ <-tAjlAa jjlaiJI lift Ja=k I j j_*| <LaII :J-a-a j-l^a^l ^J| dilj t^a-A jj < Llajj-tJI 

<j ^ >x-a jcaa-H V 4_iiajaAJI <-J^JcAJ I j ^V I I j ^jV L^La ^<a^adaJI j-A ^iaaSL 
L>* iS \ L^alj fjA 1 ^ fl-fl 1^ V jl 1 ^ * Aj”t Aa La "Laa ^j^a jaJ Ijj V | Ja> Jixua L^ln l^aJLaaj 

^1 jjV 4_fl^JLa jjV <a Haa < mil jJ» 4-2j-J*a I Ja_a dlL_A ^^aaJ . 1^ m Aj LijJalll 

"k <j V ^jxtaJ ^nLJaaaal ^-^aja ^_jA I j-a_fl I jJi < LaJ I 6 1 a ^a ^-filj-aa ^Saj_a_fl |j \ r> 
), | jai. I <i^JL-a fjc. <*i^ j-n ^jAljlfll ^ aAILlaO V LaV ^jSJj 6jj^a-AJL 


t< 1 k^.^La j \ aj ^JLn (_£ I Jj_a. Ljj^aA ^ 1 fl "k «L-aa ^I I jLiI 6jj-U X)La 

^Joall JjLi JjJLl ^lJI^5 L ^ I * Vi Oj^jJ^jjjaaV I ^jlaiL < aJLfl LJLI dLu fl*i iiilj 

oUajLil I 6 1 a \j * * -'•' OIJ Lia^ ifll I ^>aa l^-fl ^Lfl jjjAi ^Joa j I L^_ iLj ^LaC II^J I 

<L-ajV 6 jjj-AkA pLa-^aJa Jj_=kj ^ .i L <aaaL-a 6 LA I ^J| Li j i aLa <_i_^jijajjljV I 

ja-lVI ^^jaJI I1 a d* ^U^aJ-aJI ^_jV <4a£.Lln*a*J ^aaJU LLflA <Jai m JL Qm J L^a^Jj 
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i i j-iJ ^ J ^ 1 7 .i > v fl_3 j > »— o j i fl I ^ 


^ I ^jLi 4 uni JjU lAaa 

i^lSLJ 4jljj 


# , * 

6 J LaJ f ^iTLa jaaC I t <jjaJo.il, I I ^j£- £a_*jj I A^JH ^SU^JLj (Vif 11 - 1*1 .ia I J J Ij o la 

l jjj^JJL ^ J-A oSjl ^ jiA -^ lj j-c^.1 jl <1 ^qj V -J>^* 

‘UojLlj ^ i^-a I^J I ^ya ^aaJ I A_A |jLfl <—I Jaj_S ^ya [_A j i “if- ( ^aa I jlli I < *?4 -k i -fc i^i 

j^oVI ^Aj ^A IJ_A ^juaJj f^Jl^jJI J^ <iialj JJ=u ^j| V L^aLfl aUa Jj-o ^a^lj <^_iljJI 
<m% t-n <Lo^JI jjI (jdaljjLfll . JfLlJI ~ ■■■'•' ^Je, LuJj <-l-^jLslj_o 1 iSlai a L^al Jj-fla 1 ft A ir. 

:JiLa 6^1 j.c Jjl dj*^] L-aa^ oVI d)L^ L»l <lx ii I LuS a > :Deutsch t ijj oLaKjj 

^ * & 

CjI i j > \ ill £-a I • "" V I l -fl ’is ft i Jpl < 1 a aJI <^gj *1 j-uiI IA-A JaLoa Ijj^-jo-j—o cajI 

<ftjlj 6 jLx ij< 4.1 1 -v J*v ■ * j 1 i j I j >^C lj 1 4 i a L» i L I i~>l ^ >*■» iQ ^AJ 4 t K i til l ^ Uil l 11 4 i^»t *\. 1 1 

.<L&JU ^JI^aJI J£ 


Jj_aJI ^Jc Frank Tiplcr ^laa aIjIj-jb ol a a tin j ^ja SjLJjVI 1 *ti*>G a a-a <jL^jJI 

<a-^oLL ^ u/>i V I Jjl jint 6*> JjLa. AA a £a <jjlilla^ 4 > ■ > fl*t I 

«. .Li^ ^^1-0 LzJ I J</i II Lj J-5j .<jjLc ^_a£. 4 OjjU> uijjJU ^lT 4 ^ 

^1 ulni ^Jfl jjL^IjJI ^j_Aj i^JI^aU <jL. t l 1 jjjjJuaSU I 6j^fi k ^-* CjJLuj 

jtioj| <j| VI . Li) 111 Lc jJ_u La5i ^jixflj »^AAI^J I LULc 4, iiti i Lq Cxa laj_i I 

<jC j-a^k ftj I <C.ja In Jo-^.*i ^j-A 4-0-0 Lj^j I Jj 6 j-A^j-^. jaj) \ \ 11 Jj I 1 i A 11 

^.ol^all <j|j5 < 4*t^ /> 11 oUajJoAall Ajlalc.1 A^.Li jjl pjaIIj « L*_o ^LijVl 

i—flj-tjj g-o I^jJI 6 A_A .^^J^loVNaV I ^ 'i* 1 la ft ia> I 4,<aja^aa. a"C1 I 

L l^j-A JI^j-jJ lj , L^al^Lo-o | If ,4 i 1 itift J1 jlI 1,3^11 ^JalLoa — ^aL^a V A^. j Loaj — tJlaJh 

£_c iJ^jiLloaa j| ^Jjaa l^a_Ljjj (^aJI ^J-t Jj j \ \ 11 CjL^jL JI j ^aj a! I I 

6A-A Jj I jJLa Q^a-fll SjlaJI 4—i_fl fl~i ~ i u ^aJ I L^a| :^a£[j_A j i i x~\ ^ IA ~k ~* m L Loajj 

(_£I j^aJI jjaJa^-^Lft ^j-lc. ^aJ lj — <a_*Li <ao.jJa »A ft*iJ ft ^^-A ^alI — oLftal itill 1 

O laal^J I Jjt JL ljC la J5V I ^^Jc, laAajafl 6 Jja=kjl I ^_A J-A ( 4a^aLiia Ja I Aai ^jaoa 4a_c I j ClLu l^ 
4 o. v aa^ Ajjj j-AlLa Aaw^a CiL^-jl <7« "II 6 J-A <jL-fl aUa ^_ya jJi^V I j S L^a ^ all 4 ^ \ k ilil I 

lajjj | I ^Jlu ^aa I A-^J^J • In lU ~k a! ia 4 -ALa al I A \ j J% LjJ I Cj l lift X II <a_fl_loal I Cj 1. iUi**k all 

, 4aj-olaj 6jjja-eJ 4 o.j“>Vs 6 L^al AjV ((^j^»V I Ajia^JI ^)lj^Vl ^j-o jaa£j) 
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CiljUaJI 


a j_A mini lj >-v'^ jI 15Lu— «_ sJ^JLI 4*_oj — ^jliJI lj| ^^jjj 4_Jj kj ^jjl La 

'—SUjjd ^ya I ^^^jl^lo-iVI Jj^JI <j I ^ J-Uj 4 ii i ..LI I 4 U^| I 

* 

^ 3^*^ ~~ Sj-iIiLl^ <JLjJ=uj — dil j ^-Lj <^ Lr ^ V 0-° <Gu ^^I 

<1ju-oj La-o jj£ I a ^. U i-u I J i^ya Jjx ^ v -v ) I j l rTu aU V dLV i^JjLaJLI £J=kJu {J\ 

o^ lj| <j| ,^-L 0-^01 J^-^ll Ij-$J O^^j 0* “ ^ (jfij oLa-iiLI ^_a 

5 , * 

O^^JI 0^ o^ A j ^ ^jjJI • 01 4l 11 ^a/> (jg j£j x^J I 

f p $ J j 

J ill ft" <JjU»J»l ^1 VI dll j Jj-ifl ^jJaa_i_ul . 11 QlVto J&jIjILo jl dLuj l ja\ a j-ic. Lojfl ft a (JTjJ j "**f I 
^Jcj . i_ijl I Jj-^j ^ J-t Li-Jtj 4-i ^ LjJ lj 6 j-j-L LJLI 4 i K ,f.l | 4_u l^o VI ^JlX. ^Jc. 4*> J | ^ a 
'_~ J . Al j~ a I j| l^_ 2 k.| Lt^aljJLfll L$_ijl jjU OC- J I 4 \ •^.jljlaj V1 4l jLzO, I jl ^jjkV I < ia, LjJ 1 
jjl I O ^-Jlj AdjIjJI O LiuO Ij-UV I 6 jjb J_jl jJ I j Lq ^yl I J .^1 ill L^J^AI A i *> > -v. 

j I Jj ~y jl 4 -Sj Luu 4 '^X3~J ‘ '-* ' I—*- A 1I * jj-A-a jI 6 J J_^_a O-i L£ — 4 t f L iL.^ | 

t-jj)l Jj=kj fjux i >»G j-JalL L 4 jSLoj Lu^LajJI 4 I n iit iV I jjI ^1 ^^"iVi ^ I jl IojSLaj <S^^LLail 
6 j 1 n f■ L Jj lj Q < J-A Uaj Jj^k a ~k il I I j-A ^ I . ._n i . <m! I A j ^ » 

,JL£1I : Jj^ jKil Jikn Cl dU^JI *1 :«L-uaj Lo ^JhjJI ^ ^ " fl fv-a a ~w | 

^ iJt i L*J I 4 lA \ iU"i! I ifi Lulift| ^_y=> I Jh I I I J •%■ > d_5 4-uj \ kl lj t JjakjJ lj »6 jJjj-aJ Ij 

^ XX ^. jjja-4 ^J>ai J^> yH\ 


^Jb 4.\*\ a! I o I Jj-j-ud I J_^l JjLi jjJLxll 4_J 1 a") -k I ilka Ijl ») ') ^1 1 Jj_aJI ^jC. IjLa 

l^ Ijl . LJ 1 a" ~k I j I L jJjj-a »—»jl I 0 ^ Ijl La 4.1«A % a >L-i.\ !•>. 4_^. Ij-iaaij t j j Lil I ejjJ I Jj ^.j 

* * - 5 

(Jlnji^j 4^uaIJ^kJ 6Jj^j 0^ 6jLk-k~i i til jj-o J «^ *» 0^ (jjli ULala.1 LIqL-liaj l_jjJ I 

Lj^aj jJ I JjLj — l i alf, 4-1 \“\a j_i_c — 4 i^.'Ju ^Jc. ^jjLa. 0l5^ 0 1 a! I i ufl a j-i-C. 

Jajj-djj (j-ulj-fl 4-a-iLfl ^ya 4-i Jjj Jj-i-fi L i l c . ^y jjLU 4 fl i fl ^k11 lajj ij Sj-aj-o pi L^ljai 

co^-JI Iu^aj 0-4J < i * * i (S'*-* La j_aj LjjLG 01 L^Lkj Li_i^_i_flJ I ,Liu 

. O \j UiiA J I ^ya ^jof I ^gjjyuia 

^a 4jI Richard Swinburne jjl .muj v-Jj ...I>411 -0-^ JliiI Jjuu^. 

Oj^JI I j-A Jj-aj ^_o 4—k-o5 L=w j 4-fl-i- fl <JL—fl_s I 0^- l— 1 ■ J l'-$- , ^ ^Li-C dJIj-A ^jl oLuj JojujjVI 

<0j jl L 4-k^aLi. 4a Adi I j 4 -Ti 1 JA <ti ^riiAim v—»jl I J LbIf. V I <Ul j-u, o Lfl 4l LJ I 6 j-A ■ ^Jl o.1^.V I 
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L I j ■ flirt t I I j l I I 4_i j i ■ n ft >11 1 ^ i a i fl (J^L^k (_^—lie. ^>SL~J I p \ ^JLiiLij 

( Lii^-ljj i ^j-l-l Ijjj J^_=k-L j \ I 11 fl J I J_j -0 i»J I j J)a f I l j 111 I I 4j^* I jJ L-J I [ \.tS\S*. I.u 

ft ^ ^ 

L^—11 tlLliV . <J La_i^La ^a f V I (_gj ~i ml i I JlA v J_=fc. I ^yi jJ I J_L-1_JU ^ I J ~i J-U I ji ^ i-Tkj 

. ^ \ *s.'t1 1 4 n ._.» a 

I J I^A-J I Jjjj O I “~ ~~ ej«U ^ Jau *‘i \J 

^ ( # # 

(^u-J k_j^J I j_j I ^! <a^ ~k 11 <Uj Ijl ^-a i LJ i a"-* . I Lj^j5l J ) I 1 (SJJJ i "*~ i x 3 - 1 ^ 1 ^ 

A j-A Jj Lfl Lu ] J LoJ^j , <a1o*. (£ jJ I ^^5111 4 w«i il L J Li-=k. <J L&ii-i ( 4-t-o Ij^. j I 6 Jj_a*j j Lei. 

o!j J>^ t>» 6^ ujj ■ if 1 iy\ m 4 C j a— l. a fl I | 

5 jjj ■ 11 _J 6 JOJlILI O LL jX^I Li ,J <-»■> > * ^iJI L^i-UI Cj I' ■ “ -y 1 I ^ fl *i iiua ^j-a Jfc ( aau 1^ alia.a 

« 5* 

<JV I ^ ft -o I LcS , jj-aj-a-iJ L I ^Jj i fll L Lfljba Ij i 15> Lfl I jScAj < 4. -!k ju^aJ I j 

jJh 4 ( JL*JI *Ljj L* 1 ^V I «G liji^>~IJ 4_ijjj-t^J I ^_jjjl 4 .1 i tin ^j_u 4 Qj a" It ^ i ~i ■ ■ ■ | ^ jJ I Li^tj I 
, LLAaJI 6 J-A tJlLaj 1 U ia^ 4U -w i Lo j.ifljt J I CjLa^jJ Ia A jj J-i 

jJ> J i 1"^ it I I JJ> Jii-o JI-%. " > A) I fj I — *L_u^Lcj 4-J Lc. L^lj_fi fj — *^i jJ_lj ^ jJ I 

5 

^_uj} I Lf_i j\ *ii I 6 «^llj 4 i/t ^11 4 >iI ^j_u ^juj l tuVl jLl-uVI jl jauC.LuJI 

(j£ I * Jj iAi 4j^fl.U>J Ij 5jU I ^j. Ua i La J ^ L. >J jii n I 4 t*C a i LaJ 4 » > > U11 jLJ I Qti xla 

Cj_u JjS i_i^J I I Lai J^i^_aVI JiLcu I ai V 4 a i a 0^1 . I Aji^jVI ^ic. * ~ ■ ~ ' Lc 

<Li\ jl S jlnji 4 i 4 j jJ C>* 4 i J l_j jJ 1 La lj I w-iiS LaS AjSj-o iml I 4 jl^.jIJ I 4Jn-v 

& 

i a^axml I LiCjJq 

^Jl^aJI 4 j^Jcu fluii La ^yc. (JL5j Jj I La 4-aA.O 6 j-A 4_J i a ~i ~*k V I 4JLuu_a Jj I (J_lA 

v-vlj fJLc. 4 —cj 4jLj lj pLaJL*JI ^_^Aaj 4__JuLii Sj^J> ^-Aj 6 J.lA aII 

# 

[ 4 \a l a^l~ *v. I 1^.uo la ia^i J.^ I^jju ,^-Aj «I^jlJ I *Lu 1^ \ V 4_CLaj )j 

aJ^-i u 1 - 1 -® “Lf-^l u 1 fiiil • J ^- 4 j-=*j jj-^ o*- 

li Lc oVfv I j J 4j I (_£ I f <ys LfJ^U I 4-CJ A ~kl I 6 j-A 6 at I lj-*J I 6 JJ5 Jj-a 

# p p 

IJ-^. I j J .-^. > « I *1 * 41 ^ < 4 jurk I 4-j-j j L^J I ^j-a ^u^LslI I I Cj^ ^ J-» ^J^yLa. .a 

t # 

L>^ l-^ -Lfl 4 1 fl lj 1 ft) I Cj LLj LtiJ. I Lj^- 4 -u-o LiJ ^- 1 U ^ 6 ^ Ua aJ . tJ 11 a l g la 

e p 

I a i . ** 11 Lj LJul^A l ^ 1 Q J ~v. l^-u Jll I ^aJ Ij-aJ I ^_A iaA-S La 4. i -hi I c. (iA-f V I Laj^L-o 

$ f ^ . p . 

Jtl^^L U^k^La ^ I . IJ I 1 $ 1 A Ja^-^Lj I 4-^.j jU j La jjV I Q-J lj J \*\ 4T<~ 
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A_aj LfJ I LaJ I I j_A . ^£y±{ I JJ L 6 j^Sj Lua JlIa_> I ^jjJ 1 1 ' * - , jj,^£ 

<Aud\ ^xJIjjlM J£ JjV dJi < u l L <L<n\ 1 J^-uj VI j-l-u J «^LaJI lj_A IjLL • JI j■ ■ ■ 11 ^Ls | \ ^ 

vJa.i fl ya O jju 11 il I I i/a H £-e I J*\ ft 6Jj-^l—a l^_aJ I 6 j-ft ,J^ . 6Jj_2kj_o J_« cj ^ ^ 

• ( -^ r ^ l _ r ^- jLalcVL ^-Iajj^i_o jl ,J L.~ -v y 1 


^a_C. j I 4_u^ja <_u !_$_> ^aJ J»_i ^ 1-L^i i I & JLi < & J-ft I j -!-*-> <JjJoj-j a I J JU.u I yu. >1 

^ ^ flV I J-=J I J| <J.a ~w r> 5 Jjlj > u 1 ft-w 0-» L£i La^ (6 f y J * “-fl") <xjj^a 

•> — ^ ^ 6 

J- Ma 1 11 L$Jj ,^-f-U I j] I <-J LJ I Jr* Jf-C. k_j 'l l Jex i ^u V I ^j-o LaIaj 

^j_a Ji L^-j V J J-xJ ^ 1* fl 11 Jj_ 2 wjJ Lj ^ >liii“ 11 ... Jr» i j-u tl I £I y& < > ^ L^-j ^jiiuilj j_ft L 

j-iil I S tflail L ^iL^ujJ I ya J ... 4 J&aJ I C*Lu l^aV I iJS* L^Jm Laxfl ^ .T.a~i~ || 

^ I j 1 fl*if. V I e Ijj <j_i Lfl j V .•*.! AI -v~ V 1 a (,,. 


:*lLiIj Lfl Ija y^ a « V L j5V I ^ Ig- 1 > a If, 4 i AStyo O «** 11 6 j-A 6 J i a ~i 1. i ^JIjjlII <jjJaj 

t f 5 

^jjl La <Sl^_i|j /<j|j j, 11 »~1 6 JJ-au-a ^JI^ju jj-^lajJ*! tjl ft i CjULlIiISV I 

<_» ^Icij ij_uuV I JIIa J-U-i iiLIj J_xjj ^JIj-jJI Jj-^j j^j-* I j-& ^ LU5V <1^ q" 


< iiAl I ^JjlI I Q-L J.S* I J_aJ .j^LLaVI ^1 CjLuV 6 jjjulil fJljJI ill 4_ul£Lal 

<Ia( mai x \ L^=kj^Ii ,j^aj <jV 6 J-i J-^. <iliL=^jV ^7 llxi JJU <a > ilnll CjLjLaJlj u-jL^-ljjV L Ju 
yA La <Loj jjl iJJj {_ya I J . I ^-L. Lujwi-5 ^ 1 -ljj c 1 \ 1 1 \ ul laftfl jjjQ^ 

11 I j.A <£. I u/a 6jlc.V^ /d L^v^i a J if Jkj ^jJ I illij 4 tjAX 8 yz. 1 iLmifl y&y* yC. 

. jjl I J-ii I Q.l y* ^ tL“i i u*t V j (Ay^.ya La 1 a l*Ii Jj_Sb I ^ a La : jj^Iu pi aK i 

s 

.j^jlill J I ^_fl (jjb illlj jj-a I <Jj2l La 


Jjlll L-UlL LJjl\ 


$ 

t il-il lj J i<llJ Lj i ^j^Lac. LaJ I Jj I d-iJb^jJ I ^ tU*i jdu > V e^)Jl I jjL j OaJi^j JjtJ 

Ll3^ U I JI ‘ 4 1 1A *^ I N LlI I ^o^La j ,Jj_Aj ^ I ijaj La 1 « l fla f. 4 j Ljj~> i.ua fl I 

^JLuaJ JJj j-fl L$_JI J-^-oj &l>5 ^ -a a Si ^aixll ^L^ (J! VI . jAj Lr L, 

fi * 

<CL^J LliLfl r La £ L^j (^Jjj '—I jJUAill I jj-a Lj ma lii"w Lj^.j I j| ^JjJI . Lu^LLJ I <* \ lLJI 

. J iti^l I aa 6 \y ‘Ltit L» 
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jjo |JLc 0^ oLlL-aLiII 01 ^ . r^ i.-k U 0 1j ^ L> 0-^J 

CjLc- 0^^ ij-* ^-ALfl IjJj J[j^ Jj-^ il \ i-a 0^- 4_iiLliI CtLii-flUll 

I j-A J-L-«ajj jiAH aJ-idiL CjLjj. j^o IjJax-o ^jlja Ijjj <j-iCk.Vl IjLA ^^Jc. <LlaXlA-»JlJ I 

. AtL ^Ail '>_'><■ 1 11 cJJjj a Lj>-L-a. ^ jJ t Laic*V lj jAi_J. I jsJLxJL ^j_o j^yU I ^jjjiAl 1 o^^-H 

jjA l^-iJ L 4 _j-o L_A] Ij L^j I j a jAaJ L IL^lI 1 o L»j a *^l I A jjfc Q^x-i <G I .\ ft,*1 c.I V l A 

ajiflj iSjIjVI <0-*3^ <-*_L_Ja_i Qijt-'li jjjia (j;'\ ^jAjAju ^j-j-IIj <Jji~v a j-i-xJI a JAjuLL I 

|c^_Zk. J^ jjq' (^Allj 4->' ^-L*lL 1 O^L^U Ijufc ^jLi Q-i-oljjl O' 0 ^ I LcA . ^XuA iTill <JJ_^J I 

.£ # 

JJAi (^^11 0^-^ ^ A iJill 1_ Lj CiLi^LiJI 0-° I jLij^o J-a ^JLaJI <j-OLLjJI ^LlaiI O' 0 

‘0L>^ All k-jLiAII l_ij 0-® 


t * C. ' 

ajl 8 i .li u^-a Li I LA i Ijj 4-*-i-il-ilI ^-u^yLar. ^jc. (^^LLaV I ^^Jc. lJj ^■>“* ^jJ onnlt *iLIj £--oj 

"The Cosmic Blueprint" "Oj^-U <LxJJI ^ <1 Ajl >_u o^j - Ol^ 

0 - 6 I j-A < |A I jJ lj J i x ’ll I 0^ * Jh^-I I Cy ^ (j <_>Ajjj, I O - 1 ^ I l^A-S La) I < I y I j-o QfL<u V 

^L->J^A"J I ^UAjj t ^jlpj i.7j. 1 11 ^ A uu I < IaALaII . < LA L fl ^a J^L=fc. 0“° -La.A 6 jIj- 2 w| 0^1* 

iiJjl^J I <_u lj_JljJ I O Lc. L*—JuV *Lj Q. i.ViI I 0^-°-* ^ La i C ^ Ji i ij j) >i > ~ i 

* *■ <■ 

I « l\r 4 t‘>-*v i a t 1 ft ft I . <«■ 1 1 j Aj I ^ 1 1 K < 1 1^ t r, i ^ ■ .. Li_ul Qj'I a*\ j_Li «CLij_=JI Li-iQ iall 

. <A LA jjuii i a l^r^-a 0^- u j^Ai ^Llo O- 4- ^ ^- u Ij-Atxl I I fJAJ L j_o VI 0 Iji~i i 

jt i ij <UiLDI Li-jQ \ fll I O - 1 - 1 Cy~ U 1 ^* 11 ^u^LLaJI I a i j i o II ^ ~i > j ~k 11 4 j^Jq_J I 

* I 1 Al ■ “ Lj ■ J< ■ "‘I I < n I_i-j-ti I Oj^- 1 lJ^ ^ ^ ^ 6J-A JjA *dLiLail < fl i ft "^11 0^- 6 j^j J_i ^lj_iVI 

l . - - ^ 

I J^LJI 0 |A 0,3^^ ^-o I i V k_)^J 1 I 6 j-a 0 t uXu iV 6^) l g <Itl I 6^; 1 1*11 

JiAi -m J_i_LAi_JLI o l oLcU uiV I j j ~v> ^Lll ^-L. JI 0-° j-LiA jljJAuulj <_ij jJ I ^_j Lijl] 

aL tj a J-iJu^ JUxLl i- 1 1 «LAKaI cJ LAA 01 iJ JLj ^ J Lax _^xALJ! J.K J if^ L^jIflfi 


ajjb jJLulj I j j_ ik_x 


i L-« > i 


<_iI 0 -° LuJuo Lc.jp OlJ^ ^ 0 ^ ^ x * 1 a J-i J 


■f t it „ S ,. 

■ J I lj_A i -W 4 I ^1 oLJajJI 0-° LjjjJs I I 


J-Iauj <Iju jJrJ I 0 -0 (jr* -41 ^ (jgjAj-u«a < QoJj| i ti il I j I <—lj I j) i u 111 6^)Afl 0 I (J ^LlIaJ 

0 Lfl «<jt-iiiaJ I <_ij_AaX. 4 —lj lj cJ LlA 0^ IJI V < ^Jfl l^J I <^j— i aaJ I Li-i^w j J-—^ ^ * U I 

t _ f 6 

OjAj Lo Lul^ c-^-i-L ^| 4-fl^a n i Ai^JLulj La u-u-o IJ J a OlJ^- 1 0^ ojll OJa. 4. >1 nr 0~* ^7 > La 

*Li i a LI < j-i-J I 0,M ^ > * 11 *U L.~aJ I a J-A i I jLL <w i > i ii JllA o'^ ^j-l La^ LxLu 
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^i_l I liu t n 111 JjJLj !5jj j IaJLo I J.t •% > : V LLo ^Jojc. 1 4i > . jj j 

< t j_l_C_lJJ J LoJ_A Jlo ljL*i_l lH wij-W I I 4As li'k -Cl 4_J [ A ~1 -fc I J L *1 Jj] 

^u_Jj i 4 0 \ Q -s.11 ^ j}Lui-t-u Cjj Li 4 i \ t Lulu I 4jl_i_l1o Cj IJ 4_uiJ I iij IJ V I Cu li I jLfl 

V «1 ha j JiLo 1 j Li.ii) I AljAV J L_A V I I ilfl '•l! 4 -. uj -Uqq 

A° vJL_A 


5 # 

JjaJ I v^xxL V ^_i^J I : I ji_A i*i *Iin I jifl ^ LaJ I <Lu^La£. V lj ua\g. I j_A A® lj_» IJ I 

# # „. * c c 

^Loli LsLi-oj ^ U**> ^AJ 1 li-i.ki > 4 ^jl lj-»l jiJ 4-A| jj-o ^jJI i—i-u-u-l I Ij-AJ ^^jjSkJI 

j 3-U JL-A <j| Lai ■ j_=lV I o5^l (jAi ^ ^J-A I ‘l-ij^LLc V <jl V] . 4 ifl ^11 

4-0 L*J I ^jLL I £jA 6 J-iJ^ jxJiLjj J li hi | juijjj <j j . ^Lu 4 t ■.. 1 i.i JI ^ . Ajq! |^ <u I 

olj-a-o jJ^LA. LjJ 4 qI LHj ^SjLLI) p^-Alf jA La-a j"il < ^a_Juj JjjLi ^ I ~ A 11 

I j ii *“i 4 mJ il I O. lift] I JI 4jjjill 6 Jj-ui.11 \ CxaJAAluI j5j ^j-iulll li 1... if 

1 $ aJLAIL i.ul !) LftL-u JJ_sJJ Lflui j_uo(j i4-oL*JI CjLaAjVI dLt ^jl\ 4j ^-IjlLV Jp ml I 

-L IjJi tjl Ui^b oLioxll y-5 j. jfCt'i Jj-«j (^jjLill ^'uni ^yjj^Vl 

* 

Lai <ulj iti»l 1 <^i_nill jA J^IA 4 j^Aac. 4jj_lAju 4jjj V-U J^Aj <111 

illlli ijjSLj (jl (jjJ <1 ...'all LljjJI (jl <liLi (Jinja ~lll tjjO 

jj I aju Q I^Afl I jAj i J^lj I J, *7*1 ^J^C. I i*i) I <i la r. 6j_uu Ll-o JA AL» ^ji V_J^U 4-j^k A 

4jjAj jAJI J>LA jj-o ^ji^ij jjl (jig t 6 J LA] I I^^oLAJ I J 1^1 fill 4-^J| Cjj-ouI 

. Cj Lo ^la 1 Ij j\ in "i 11 

^J-O 4jLa jJ^-lJLo 1 1 nt lil I i-J \ i4ij I | J_L0 1 I J jt A (J li I Jj | ^Cju-dji, I 4-1x1 

jj-o jgJj Ijl *111 OJ-=L (jiA a I j qy lilj lj| . j-=wl *- Aj a 4jj -v A ^ | jU,l 

Jaj^uuJ I <1 LaJ 4ii-uil L j-oV I ^uJLj j I 4jj J LaJl ^juuixl I jjjjlJ I li <1A 6 J-A I I 

LoLqj 4fllA a ^iil Kulixo t ^ Ttlu Jll I 4_ij IjJlxI I ^jl .V ^_A 4 jA^I ^jl iSlfcl 4_u Jul I 

^jb-^l j^l^^l^>UI-4Al^ixl] Ju.lill^LLA^I^jl <JA JLUI \sa^ 
Lfj ji'iil I ^ji-pjo j-ll ^ii I 4_jjj_A £ j A Ji jjl ^Jj .6 jj-iiAa 4-xuJo jj Ljj Li JIoj L^j I j 

4-iiaj p jj, I . jail I liuli-d ^i_uLA jjV I JAJ I £_o J^LLZi 6J-A jj-o 4-C.ja-ka J^Lfl 1 1 li r. 

c^l ul uj-t** f-LlA I ALLi JLla Jj] J>^ jl jjjl 

. 4-u I ji i ti»11 oLli uuV I ^koii Ah ^ ^Lll A° j—A L>l x Ah UJI yJji « » 4.» I tn 
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*Li I 4_LailJ I . t a i i . i J < 'w-_JLA-iia O I-J •LflaJ L-o O Lj^s—o Lg-i jJ ChaOS I ^"L-y 

£-0 yiiLj ililj £_ioj . I I \ ‘i < VfL i I _Uyj_a Lft-Q Ua I IfLu 1 £[_l-o I LlA 

( * J 

4 a ft lj I Lju I J_3w Ij 1 x v * 'll JJ AJ V *Lli j tl I Jajj-jjJ lj 4 1 Q 'J < a 11 I I Li oil J 

^ J*> e\ 4 r, L-» s ft ,".l iL r Q 1 *i \ 1 a i i i 4 4,_ilc. ^ A I ._**_» } sj .*> 1 Q i \ a 4 : 1 1 ^ . T» r 1 1 iln f t > .»s V ~v lj 

tie 1 1* 5 


SjLujj . • ■ ^fl-UU I ._t > w .rJL Ij-a. LL^a q 1 -uaI 4. .ifl I ) 6 J— 6 ^-i Lc J_^ 

— \ \ V I Cj LTj i Lua Cul^J f^JlxIl jj-oV I 1-i.ryJJ L^j a>j 6j->a 

« * * * * 

I j I : IJ Lafl va (JJaj t£J I I J_A . [j* j ^j .lAJ I l^J I La-Luo — ~l Jj)*itii a ^Jcj 

(J}\ J}Ll >In jl <I*-i i J n {j£. L ij Jj Jj-flj I IVi^j J-A LojLS I j-A Jla ^151 

■LU^JI ^ ^1 11 a ^ vtx=ka jl jLUl 


2/S 





j^LJ! {Q-Q-* a-<a 


P J* 

LjJ L L y=> LaJ I ^ ijalli I A i A JLj j t I A j Lfl-oJ Lc.jj-o L&j IJ ^j < j* 111 lil I L£ 

<g£x}\ Jo-fll i.MJ £-J^ajJ fjj> >s\ &11 ^JIjjj <p 1 x-i-aJI j_i_t <11 fl*il I * I ■ ■■ -^ V I ^j 1 ■■■ "j t ^)L»j«_LAj I 

P Li ,tli V I 6AA <Jl£ . 6 11 i *U I 4. A J- J 1 41q JS J^A-; ^jaJI 4 1 -J1 CJ Lu I jjl^JI JAJtJ Ij 

I jjb .-iii/i > jjV ^ i iir> J_i_A 4 _aj j < l liin 15 A^ V | JjjSu (jl a » V Qi Ai l«i_i_2k 6J to Jj_u 

J-a£. ^J| (JL3^ jjiill ^Uajll 

I JJb L-ojj Lul 4_2 ^j_J J \x i ^A-a ^J| <*. \ jJaJI ujL^C. jIaLaI ^_ln Ac. L-u ^ 1 a 11 
Afl ^Jxll jj I V I . Ll£. I A-=w 6JjJull l > j£l I jjJLA 1 ?l fl Ij SjAJI JLaCI ^Jfl ^UttjJ 1 [ \ fl a ii I j5 
U fl Ufll . ..“ 1 GujJhV Cl lj.J-i.iJ flJ ^Jl 4-a.La. <jjj J-3LJ ^ LUll I lj_^J ^aLAJI 4 I I ml ^j| 

^■i jaaJ L$ m c*t ^ IftiH jj I I 4 J ^J^QJ <5 LiaJ Ij 6 J LLl^ 4 < i ilnl I l^_fl , 4 t *J | |xJauII j I j^£J I 

J 

p LaJaJI jjU (jl I <J_Lifl QiiAJ Gl^J . Lu U i uf l]l ^Jaoilj A JjftJti.1 Lfltl^.1 

^J_u Lof^ . Lfl juujfll i 1 fl tii fl-J ^Jiuj Lul j ^J-gJLj I ^JaAll dJj ■" |J^ Ij) a ^ fl 

u 1 14*11 Vj g 4 • 1 1 Lll Jljjb I jLL l*xjumJI ^.ujLuj! u.i ui dL-A ^iuJ GI 

» •• fl g j? ^ ^ 

. <j JLc 4u5j jjJ Ci 1 j1a>1 Ljj LbjL u£. L Gr: J£ju J ■ “fl" 4^Qjjjfll | ^JajJ| 

CiL uj^jJI Jjlj iJjjiJI ^jja Jj-mi JA pJxll ij I ^Jj dllj ^>0 (jAa ill 

i y f , 

^juj Glut! 1 a J^ul^U -liau ^j^- 1 ^ G%.iV> L^_i| j| <ll V 6i^ t^j| La| ^JLaJl Giiij-iiJI 
LaJ£ ^JLjJI <l_u K^ l cijlj LaK Steven Weinberg j^LuLui ^ajj i aJI dJj ^c. 


Jacques Mono dL^ jJI La l S ^ <J ^Aj_t V (jl jj_u Gl» cIjUlII Sj^aJI ojlj 

pjllj LjL^ ^LiLIj ^j^LLI ^jaDI < iti I <_iiaLjJI aa^J ^ ^ Ur. I j 5 a 

|<] 1. 1-ti.fl V ^aJI ^ %i i A11 jJjL^JI ^JLlII 4. ^ Ij-A I Jja j V ftflt ^ ijJLi _^_^] 6jl JUX.L 

^ X Jjlj jjSj a5 4ja(j jl bjx ui4 «<flA*«aJ I ^uLL L^J GjL^ 4j^A. <i.<ifl*> ^jJlj 
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a <jV jj I l & I ( juij Jjji <L-»-<a^LA] I 6 j A jufl > P 1 i*. I a 1 I ^ —\ 4 111 ^.la Oil J aj 

. i uiLlaU «Lfl l j^aV L 4 ai i I Jj_i_i Ij fi 4 ir> j.jj I jj 4 i.L ^J\ -o i 4__*_l_i_LJ I ^j-lnjj JjLt *■ ^ l j ' a 

Cj LajiXJ. I Jj-uj 6 jj a 1 I O Ip Ll-kJ I JjJj j \ lal 11 | _^tk3t-J I ^_j_A j XLfl < 4_u I XL V I 4Xj$J I XjjXLl I 


Jj Li cl! j Jja jj 5£ lj . Lu j_lL I JojjXJ I j Jjjj IjU I i-J HI j^- a ! I 1r< JI La j j_aj jXAj I 

6jjjL-oJ) Clilj i ut til Jjj >tuL^>.j ^IflL J*\iJi 1 O-jljJ -li Ifl-jLi ^^jj 4_jlj_lAI Cjl \ I J J-^-J 

_ t * : 
^-“b J ijAj Jja J aJJL-i 11 I j A ^ 4 lj * 7i jj ^ t a \ Jj 1 Lfl_i l jJj Jja Jjjj IjAl I ^JAlIu 

4a.jJ I | 4 >~i fl 11 4_iJ Lj <CjjJ I AwjA Ij JjjA I JjJ-« U ^ f jjj8 V I Jj ^ 4j LLlj 4.ALoj 6 J_l=*. 

Jj-a JJx a~i x \ L&Jj^j Jj | jJ-i_k_i 4 _iA I ^Jall I <J Li. La | ,£jjjJ lj p IjAJ L £_a_iuuJ ^HJI 

Lu Jj \ fllAa JjjJ I jj V pIaJjlII Jj I Lbj j fl i rt Jjjj (_£ J I J t ^ i rt~v £-a Q 801 JJ Jil I vJj — «-cJ I 

. 6 j-A LA I 6 J.A p I j I 4,i.u. A ji I JjC JjLi V 


:< ft t j-y 11 Lfl_» JXi *La.jjJ 6 Jjrvl I Jj^a Lflj| ^jA X J I (£j-» j—la-ll I <C&j| Jj—a <£ja ^..a *Laj 
Jj^-aj JjL£ <_uLflj V jjia JllA j| Jjj SiJ J < aU\l 1 4_aL*JI JajIra"JL jjJjLL ^_lJ I dlij LflJj) J ya 

^ic. Jj_u IjJft uJ LLa Jjj<" V I ^lla Jj^aI I J j a a < <La ^ ■ A j a <_» LlLa-i Jjj^J I I JJb ^luai Jj I LflJt-o 

jiL 4_ijj_La_i *- _u Jj | 6 J Lai) ^ujou 4 L > AI ^ j ] 4 ■ T.j t.u_a Jjjj I^JiVl^jl J5U.VI 

; # ( 

Lfl JU yjAl ‘LckjjJ I 1 U W.<I I Jjj^J Jj I JjjlIJ Jj^ a i Jjl^ dlijj (JjJj^J , 6jiLwA j l f J AaJclLq 
J LtTi JjJ^l I JqJjLu Jj I ( Ja A~ \ J j | p j-ail Jj^at LA i lj . j^J I j I 6 J 111 Jj-a ^lli-a LJ lA ^-a^La ^L 
j| J^Lla jjXI «Ui ^ (S jZ (J\ uXSjIj ^ jl ^IjXlT. jl iL-a JlXu ^jA|j <JXaJ Jjaj 
^JLDI Jjj^i I IjJb JlLa JjjJ Jj^J ^,.fl-LLa J-=kjJ V 4LI jJj_ij . La SjjJoa. <a& J^*Ii i 

Lii^ 4_J lx. ^ajA^_aj In *i o jJb (Jj dU ^ju .J ^ JLjJ I ^ fl li -^11 JjJ^l I Jj I V | . JjJ-> IjiJ I Jj-o 

Jj I La^ jXjlll I Cj IJ Cj Li^LaJ I Jj-a <_L Lflj V ^_j I u n lj I Jj-=w Lfl-fljjju ^j liiJjjJ Jj_L Ij5 4x6 Ijjj 

Q Lj "k a .JjjLIjUI 6 j-A Lflj ^j_5j ^ "tl I Cj i ila a 11 ^4 i l^i a ~ . ■■ 1^ O LJ I ^Jc. 4 j JI_a-JX f d L_A 

$ f _ # 

: David HumG ^ajj_A J_Lfi I j dlij JjC. J-^- La^ jl . 4 j5lijJ&1 I juiu Laj I J jajjuli 4jt_i_JcJ I jLu-uj 
j jjujJlJ I I J-Aj r L*_U <Ux Lia^a I 4 ua LA j-A Lqj |j (4 Alala Ajjj x^a J^^_x ^ LAJ I I j_A 

. £ jXJ I Jj-a ^jj_l LfljJ LA Jj I Jj iXL I ^jj I jAJ I 4^J 1 J I O I jAj_uXJ I J yd lj j_A 
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J_A Jj l 3 ilc. 4 i I j_a(_^L=JI Jo o-fl {_yA j j ,^-i-j J-i-ftl I ^JL*JI 

j) -*. i ^ If. ^j 'j Ijp 4 jLi L~J I Jn*> ft! I 4_^^oi ^ \ m La^j < ij_=*. 4 ■ v~> I 4 a , ^l-> l 

^101 \ \ J liif j_ 2 kVlj .(cjIj^UI Jo—a) ^Jooo-qj i r> t * u > Laj_^| , jLoiol jj_LJ \ &jj I 

4 ftK \ jl Jjoil I J_ift AoJ I Jooft jj-o 4 -oj-aC ^-fl _j-A j j t (^oaaj-flll £-L-aliJ I j Lxi I Jo-oj v lQ x ~J L 

^JlAJI ll-u/il I LoJjl IjJ 3 a X - u^I Jl ^ ^ ^lc ^J-I_=k_i 

* f # 

j-fl-i=> laolj JjJ-=* JJ-® ^Li«fl»| Lula X jfio jJ J -aJtl f ijjfcj .jjxixLiJI J *.n fll 1 ^-fl ^,\ -y~i ..ill 

# . _ . 5 : . 

OJl l j->l jJI ^-lia-i-Jl ^yo qL Jft»J £ Li^j 4-> I Jail Ja-o ‘Lojlj Cj-J ^aJ I 4-uljjJI ^ x-rajftl I J^Li. J^_a 

i^li u 4a I ^Jj <|JLc. JojLo Jfl ioJ I J-a 4aLfl 4jLLfl-U 4_a^laJI Jaj *JjLLI Jj ^-ll JuAJlIj p l^aj ^JI 

4l j I 4JLajJu J*\ a i Jac jj) ^ Irtl 4 a i ^>i 11 J ajj alJ I jl 4 1 1 ulll I ^j_&ll cilia, a \ V iliij £_a 4a^Jj 

•4-H^ jiao La ^ Va a 


J a~i t.u*i A^pio ^_ 4 >j . L-a Li. LaLLia Jjli ^ a 1 j ^ a f 1 ^ 1 U‘i 11 JLo J 1A0 I j^‘» 4 fl ^kj ill loJhj 


OJ^waa I LjIa 1 laoLo 4ia LflJ I 4ft ift-J Ij <4»_t 1 I^il I 4^ «*»Laal> Ij 4x LaJI 6 Jja.I 4-ajm ^ If 

6 Jjft\ a LaJiaj O Lc.^j-ij_a (J a iai |J LJ Lfl . 4a [±Jx -k. I ^_fl I ^gjL. < a a *\ | ^ . A |j 

1 fttlLa JjI J^a JLUI J »»"■ ^JjCj . I Jja.^oj lftm*i a ^ (J*\ 1 Tt~> \-k > 4 n 1 n L^a^lj 

Ljl-o 4 ft iti a> a ^_A Loajj < 6 j)U.i.ull ^1 J^ftal I ^al^ itif, jaj ^ 4xoIjJLp Ciu J 4 > 1 1 UII 


i,iA aaaaj Ja j ft *> *a< aj px.la-l«a J ^Jc 4 *1 1 UI I Lfl a J i . ~ i t 4 i *i >±ta ~k»j <^_CjJ I ^JjLoa J^uua 
la I cJjLdk J_5 < 4 ft a r ^JL*Jl UuljdJ ^1 In > .A j 4a | VI I \ 4a ijl m aVI 

. 4a -LUll I CjI-aKI I 4 1 1 1> \ La La J*^" 1 u a 4^ 1 uLaoi I 4ft i itii ill 6jfl 1 4 i*tr ) La ^o^aa lu-<ar^juj 


l £-9 ** *■** ^ LJ-^ uLiia-iJI jl Jj-fta Jjl LijL*-o 1 4_UJ 

j >*\ | CjVL^_ a ^ If Sj 1*1 aj 4£.jVr. a oljoala ^JLaa Lflal 4aa.jjJ I 4_ ao .\ a jjoa 4ajjaJI I Q >j 1 all 
4 >*\ nKJI IJ il I S J -\~\a 4oj jL=J I A^jJi I 4_L<LLftl I lajj^> all ^jj ^Lo_a J^k > ,^j~i nil I ^_fl 

*99 

1-AjjjJa 6 j aoSJ I jliJ I Cjlji jjjo I j t \\ IJ J-C L*-a K >ti j Ql%i JoflJ I j LiJ 4ajlj_aJlj 

^oli^lall jl jlaflaVla lfl jfl ^taum 4a.jjJ IjaaS jj^iaJ 4a^)j ^jja Ja^ Jj 4jl-o ^^iaa ^jJI JaJI J| 
6j 1 y.'i Oj-aaj 6 j ft "1 4oi a *j ^ '* jJja 4jLjJaJI 5 .p I Jj m II «-Q- J I ^-a^-ioJI 

^Jq l ju 1 ^ jl I |\ t II 1 1 mu it V I ^ I j *“ ■.«1 I 4 1 a 401 a Vwft^iLa L 1 1 J fl iL> 6 joo^j 

0^1 Jyi J..r*. Ij 4-^^ja. ^yc 6JJh jl ^ fl\V I 6j-fl ^j-a pj^. .^^-lL^LoJI ^_ft lj_u ^a »L ^ft Atj-t-i 

< L >a i j .al | || ^r. Lu Lflj a Jojlj ^joju Cj l s ^aajaaai I j) ■ > j~ > ‘ 1 1 jptj 4_c j I j_a 4oljV I O La-u 14 ^) I 
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IjJj . 5. 4_ujji^ Cj ( j - u-m A-ll 4 aJaflxa Jj-C. i L_^ 4 \\a j ^jL*JI ^_j jU I j_uj.T> ii] 1 /_jV 

_ ■ Id ^yCt I j^_aJ L J-Sy aJ I Cj LIqj Lil I ^Jia ^A j e\ wm L I i g \*\ a i < im i~J f \ ^_ll I 6 j_A L Lfl 

lj_A ■ p L^x fill ^jS 4 i a ~k J I Sjlll l_^j jl jjV j ftl-^ 

LLjU I 6 .\ j tj I j ' r, i . j~\ ^ 11 I i * I I \ ^ 4 I i fl i j i ^ I t * i < t U a. i ^ I Li 1 | 

La j 1^1 J^Lfll £^Iiil J^L_=k. L-a ^IJ I j I 1 \ \ *>^51 4 n li i jj-a_» LI Lj-'i^-Aj 

1 ~\ *Nj^. ^-2 4 j_aIj 'Sjjll L** J^VI CjLxjjjaJJ LuqIjj^. ^ln A i I ^lVil I Jitlu 

* . . d 

,J_i Luujj I Lc. I Jj I jJulj II Jnfi. fl J_=k. Ij J (JLoj Lj J-qj f' Jh'y *1 I 6 Li^> 6jjJ L j . J-JLj v—fl i ti V£ i 

J ^ Ii a ^j 9 jiL-li-a jl ^ 11i ~i i j-JLlaJI i. u l I j i. lCJ I I L^_j-c ^jLojj I 

. 4a nUI I Jfl» 1.1 £ jjoJ I LJ j_» I j 


j_k*jLUI dJ-A I aA i ( 4-a_i 4. a i ilil I 6 J J x xl 1 JJb I in a 11 ^ 411 il I lj_^J 4-fl 1 . ^»V L 

3 ^ o Ijl j-o ^jljlIL J-oL*i I L yj v a ,7,7^ ^j-il I Li_ijxii I :4 j-llUI I jjlI I 

«dl5Ll I L^jjJ cL ^jollll j-fl-illJ I 4 -jJuLiIj ^Ir. I oLujj 1V 1 t J i A i 

-H^b jl j-a5H 5j>^>LI L^ “iLU^ ^^. _i J n llxII «t .llj 

^1 4 j dJl »urtV j j it »" (g\ (jj^J L^-J Lx_i_u ^Jc. 5 ^jli-o jJJaa ftJJb <jj-^ dl J 

4-a^LxJI Jjli jlj£.l 5j itif <-AAj 4_i-uLii rtj ^-i-ujJa Llii I ^j_xJ I ^.ILai <(_£^=k I j I 4 U-J 

^jlc. Ijj_^ ^LJj dlLlA jjl l aSL <4 i i^>LaJ I 6 J_A jjJu ^ I ^ic JXj jjjlj ^aJ tilt J j-aj #4 jj iti« 11 

.Laj^I I ji 6 jLLI <j-lx»L-uI jaj j_Ab L)l 


? ( _ 

<Lu 1 lAflJ I 1->.\J I 1 j J-i 11 Jj-xiJ Lxi 4-a!xfl (JL»j_laJ I Ij5 tj i II l A~\ I j LuJ I j_A ^_xj 

„ * a 

jxu LoS ^jLuJL 4_5LUJIj 6jUI i>-« jjl oJlj joj^I 1 LaIj! ma jl « 

tlnL^ (j) Cj\ L J^ La J-Aj ^Aj-aIjJI c _ r L *LaJl JS J-LX.J ^ J ^ \ > 05^ ^ U* 

e I > iTi^U ^ 1 t AlI i<il I Cj 1 a \h\*i jj-a I (£>» k_flj-xu j_^.l Lli 

^jflj ^.jl I ^ L*J I k ikajJ I ^ V I I illj I—uu lii I I < La Lj L>^j La I^j 
11a JjLk. LjIj ^Lil Jx^aUI I 

J - fl I 6j Lu i| ^ ill I lit am 6^ a ■* j 11 Laj ^ 1 xuiV I 

j i-C ^ | tja. ‘N. i | 4jiL_tii La ^-Aj 4 j jVj ^-a j » fl O-flj J_a_i I ^ ^>11 ( jjA 4 t jx LLa 

LI k_i^JLj LI I L^ 1 - 3 LI j ^_aj . j-lL jj| Cj IJ j_vc. j I jj JlIU I 4jli A Lulu oLfjJLa j I O Li J L 



Ij£_ 6 < »-U >I I jU. Jjoi u* i>“ ^ • 1 d" 1 J ‘ -' , J ‘ ■ r '~' _Wil 

^al I < L_i_i j_LJ I ^ \x a V LaJi Lfl—J I j —i -u-Zi I ^alI <JclA_lJ I j . J-a_»a /j I u LLi I IJ ^ J jtx_uu j ■v'. 
Sl ^f Lf^ lt^ 1 f-^-V 1 ^j-a *L^.j jJ I 6J^-i L*J I ^.kfl | u8j^ ,j£]j i^^-aLAJI J*\i.lj I I jjt L& w~ I 

. f t 

<j I L^_i ^j-lc I ^aJ lj t Vj-L-a Cj* t» Oja ( jJjJ lj Jju Iji! I ^_fl <Ja la u.J I 4..a.t.u 4a L^aJ I ^_flj 

(_£ j-=* I Sj-a . i u*S » 11 £_u jaJ I Lfl Ja_a) <L*Jalaj]l Cl 1 ~k 1U i^ n\ Jjaa Ij_aJ I ^jC. j .i t a ’ll I \ <l 

t. f t fi * ' 

J I L*—o l |a_Xj Jj I o ll~t 11 lj_^. J fl * a J^-a L ^Jj f CJ Lj J Lc. ^Ic. I j_C. J < " 1 \ \*\ ^ 

laj 1 Lj jjjJaa ^_fl <J J —lj ^ jJ I J_^_=tJ I Lai . 4 4 l~t •% 11 *La_*aa L jJ I ^a Lfl_=*J I 4-a j -v ^ 1 ■ A ~~ 

. * » f # 

jailI jj_>LilI i j5 jc |j .,_jjj jLuJI tji/isii <gJjLj jfl a «1.k^u-. jjaa |JL*JI JL^a ^c 4, ^ I a. 
J-IL Lcj-j J*\*T*~> 4 a i kinII oLjLr. ^lc >LJj Ja-oa ^LxJI I a CiliinLjll . ..,■■* 

. 4 i . ^j ■ -~. -«v I ( 


Ajlaill A-iXu 3 SLaJ| 

•* * «• ' 


J 1 J S*» t IIV I ^Jc. ^gj*i (_£.U I (j^fLU J)a-u Ll jJ . I ^Jooll I ^jas <ULa» QI jj| cJjL^. J-&J 

| j* 1 " 1 Jj V jJ I ^ A^w Lk Cj LLj l.i.Laj 1^5 oliem I <6 Jflatl I Cj Ip L_J Ij ^ »L*>*■ 11j 

oljj 5 J j"» Lualjak ^7 l ~i aj Jl Jjax^lL <j| iiax^LiI Aj_a_o Lub ^jl 

a p 

Ijjh J|j!SLi t ju£ ^jLuuJI J 1 1 AJfij fl* > d u al I ja. j) ^ it I ^lc.|^ A a ^ fl t ^~H. a 

II I A—i_a ^J| Ajjjia ja^ Fr6Gm3n DySOfl ^jaaijlj jLojjA ^JjJLoj jjjLjIJI 


<-aa .CtaJI oLilUl LjL jA t aA,Lj LaJa£. ^LaaJb^U 6 jL| ja»^I Jl^ll mi 

^ .**t 1 »IL >1 | 5 .\ A Jj I o n U«>.1 1 j ■ .i »vl J 4 . j ~% L -w i**i I >IL i a L$] 4.i J i-*v 1 1 *. Lit | ^j t )j a i 4 a > a 
JJU t • ^jjJiJ I V | <Lal^J f 4a < | j^Jaa r N V jjj-SJ I jla 1 j ilf. ^aJjLaJI AAj (4.* > lia)I 


^jarJ I Laall I uj^ \ \ \ X ^ Q-fl . 4_ilj j^J I Ll^jJIj-uJ I j Cj I jlcj 4a j_l=J I p I i£J I jj Joa 
^IjA-u ) jji-k*ilI Jl ^aj SjLLI Lawrence Henderson ^ ^ujJ jtalI 

«^> 4 a a j-aj — O'V I jJIjaaJ I ^ ilaljajJ .. . <a Uo Lauj I L^J I a laaa La Laa ^j^LaaaA V I 

jii ^jJlj fL^yi ji sLjaJI j-J ^ U-* uj^ j^; u* _ 


kjj-L-ulaj ^ -vl I ^ Llaal I 4 »jl ol |j 4 i aka "wl I ^ Llaaa I ^Lc. <la f. j_A 4 , r, a v 11 ^ j L \ 11 a Jab J 
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Li, I 


J_2k. lj_il_Lo J_,A LA 4_i-^a lA 4 _lj I > fi i*\ j_A I ^_L jUjLl J*\ 17i i 


3*1* 

j-A I j_zJ I o_1_A jI jJ 1J Lo .6 J1 i.ij I j_ 2 *. t3° ^ Lo ^xc j ^ i.*jL_u I tiii a 1 i **k] I £_o p LL I ^jj( jlAi j 

j-o j-A lj_=xl I 6 j-A JjiIjA V Cu “xj i Lo Lcjj 4 iL-A-o 4. \ 5 i j-i-S L_u Ij_fl J * a Jj_rxj_o ^Ai ^xJ 

IAxV -A! . A 1 1 %'i.iin Lo Jj_L=x 3*^ LT^") * Ll=J I Cjj IAj ^ j| , a j i a >11 L j^ I jAl I a j-A 

^| ^j£L Jp Laj_JJ < Afljl J.STXA L$Jlj£ (^j-O jAl 1 jAI Aljj l^j-jlj ^ j >"k ll 4. 1 l ill Llji.^ ~X /jJj-Uj-U-A 

* 

.SljLiil 6JA 3-La ^j-tJu jjl5 L^_j /jjSLi lJJ -1 ^ 4_l5A 


jj jjjjjiJI ji/i'ir jl Fred Hoyle JjjAAjjJ ^^lall ^-Ajl ^^-taLLI (^j-aJI ot L>~> j-u ^^5 

3^ IJ ^j-iii.fl I 4 1 1 j5 4-1-1-rfajV I 6 LiA I Lo_j_o Lx 4-ib_=». ^j-ll I 6 J-ij-il 1 4_u 1 i-oAJ I (j-a IjAJ I 

i Lfljj J >j < “11 <_lIc. Jlkj L (.^fi J--A ^jJI CjIjLxJLiV I jjX JLlA {ja JILL 4j|j Aj iAII jX j AJ I 
^1 jli JxUI Jj ^-fl C^-JI pL5j ,jj L.-J I I Lo j-ix-j ^Jc. till Jj 

j! J J 

J*iJI Jj O' Ljja Jd>^ ^ Ual ll j-A^aJI ^ 

£_J LL Cj IJ 4-lLoC Cj-Aj 6 j-A O Ij J !n-y <Lij_Li i t llu i <Loj5j jounl r I j-A jT" LaI I 

^_U-i-ajj (jAa 11 L^-iAjo <JL Cj Ljui Cj IJ ^xj il A CjLjj Cj^L ^x J Lpxj ^_fl ,JiLooj ^ jLLo 

4-5 LL jJ^Lx ^j-o La a ^\x a <J (£J * i m a ^_fl I j-A fll I Jj J o 1 * »I i r<_iJj^L!lJ I 4 ^ -X IjJ. I 6 j-A 6 jAj 
< 4 * a*C o Ij_uG_j lliaj J« at | jj ^ . ..j“ i t*v t ^ (j-ujl ( Lx.y_Laj_«a I ^ aujj| I J-ljx. <ijj_oj <\ ia o 
oliLLJI jj-o ^_o J ■ 1 j~“l ^Lx^o |J*\ i?i i CjLjJI & j-A £ja 6 J_rx Ij £jX t Aj-oj i-i^.11 Jj» n^xij 

LBjJU 30^ (j I (j 15k aa 4j I jJlI I L-aj . 6 J1 11 |Xj^x*il I <JA. IJ J i flj I O Ljj ~x*j ^jJ I 

j5j , <a ilLI I j5Ij jiiO ift j-A < i-t-uL-u I <5i^r>« Jjjjj^J I (jL-ij Luj 4j^Jj Cxfljl I LJ j I j_A 

(jJJj^kll (j I xijLaJi v. 5 < il UAli *Luj I j J I Cl 5 i ti*\j . J 1*1 J I I j-A 4~X i^l dJj JJLJ v lj 1 "X~il I CiJ-ul 

4 LlxlL till 5jj i/^ll cLt jj-o Ijja. (J->J-A jjLj . ^>j^x ill 3A. IJ 4_i [ Afl~i 3 L 1 j ^Aa i j | jAo_i V 

I.Vo r. Cioo j5 4 jjjaJI L5_i^_i_flJ I ( J_ulj5 jj j ila jll ‘Lj.Lx OIJ "xV I A- 0 4rt-v. y>l | 

JjjAi t 4 \ itij LL SjJajll Ajlij dl)j J-Xjj ^ jxj^xjJI 3^*^ gAjj iS 

( ) 4jlojlLJ I jA I j5 x_o *Cu-*.-i jxA Jjx | | jj LA Lj-tAjo 


Cj LflJ LAL Ij 4-Lfl 1 I -LA I iA I Jrx | j-a <JjjJa 4_o_» lil £ jj-o_i L^_iAj Jaflfl jJ_u <J!LoV I 6 j-A 
s Brandon Carter j_ijA jjjjljj cll&i 1 Ls-ij-la p LJ_c .JI jLAi ^jJIj i j <^.11 cilj j-o 4 & \^ 11 
jl (j-L jijoj 3-3 j_i Ljjal jix. Martin Rees jujj jjjLj <Bernard Carr jA jjljjij 
jJ-u ^!lJ I Cj I JrxV I (jAxj (jp-L-3 L5_i j_A] I IjA 3*^ » » ^jp-L 4 imLi Sa~\ »Ti LA 6 L-xlI 
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. . . 4_ijJft ‘LTiS'Ll I 4_Cjn.n o ( r\ \ t it <JL i- L-Ira. 1 I L^_jj I ~ % I I 4 jIaaJ I Lfr-A_lJ} 4 i 0 j 1 , 

. lj_A I _51 L*J I Jj-L ^) (_j LSLa l)- 6 Li -li 4jiLo V I 6 J-4 • • < I 

sr i f ( 

6 J_^J 4 ft l~i a <a i a i fl Ljj ~i a I j ^_j^J I jj J_i ^3-ftj jj I 1 Vi c. i ial tji L» 4 j | j l -i^a ~i a. L jJj-Aj 

4 -lie I jj I J ai i_fl^*-u 4_fl jA-ii I OL lj > a! 1 ^j-o <£.jflVfti 1 tft 6't'i O-J La^ t ^yc* |jjLJ I 

J- 1 V o L_C.^ll I t ft h -v a Jjl Lo£ I j J Min oV Led I ^J.A* ) ■Cxfi lilfl J-^ ^L*JI ^ Q. ~... , 

6 j_A <Aft JpAjJ^ILl-u ^jjf cilij j-4 tJ^ L* I j| (^H-LLh .U. 1 -t-Aj 4JJ-lJj J j-\ 4 _ia.^1| « U^«J 

I ft j >1 ,< Martin Rees ^^ujj John Gribben ^2x5^ ^uajl Lo^ . s I \-vl I 

j ±a1 Lj^ oiLjliii^ ji ^1 <ui Ij^tJ ^jll "Cosmic Coincidence" olijL-a-e" 

. 1. > ~v*i L ^Jr. 6 LaJ I J KiT.iV 4-u.u. J L 6 4n., 1 ~» ^ L^L^j 


6 JJb I Q%I I *Uj < LjjajJ ^j^Lo 4j| Uuj^ Joa^Lj ^ I ^ ilrTin/i LijI 4 ifl U J1 4 a >a-v 11 

^ 4 —o oa i i/n i j—s j2x 3^J I o LL^I 14> aj t 2> Aj L$-^ ^-*3 1 * 1 1 4k^U I (2 > jlj ^ L * I_jiI 


JiliJI ^ jl Li] a-^jj jJ I U-iil J-i-fl ,jLi — Lo Aja. ^Ij — wiuu^U 

I j-* (jl Ufjljj* CS"^I >* l^it-5 (^jJI ^Ij-JI 

^ liAi, O n ft < ft J-2 JjjljJUl ij I j^JI jj* ijl • L* J-b <L f^ t 

Lftl i yoV I jjJc. ^ ~ ^jjl 4a t a l—l I qIj ii<~iII <jLi ^^a.Vl <_ia.Ull ^Jtj j ■ »■! I Jj-tC 

. Jj-ac. Lf l»-t.j (jji-* ol j <iiia. ^-Aj liijala joe. ^jSjj Ujj “Ulc. 


lSjfci c ’ Ui^' f- 4 * 3 J* 


ij.tiu* ft i I ^7 Lai (2x 3^ ^ jj-fl 4-u^xjL^J(j ^LLlJI j| »1 4 J ftl I j -uLj_J I 4Lm^UJI 

juAjJ I ^-ft pK mu 1ft I 1 n A 4-CJ i/IJ-O 4J0A 4 J LA. I_AJ_Aj| J-ft I^=J I 6 JJh | 

LS iJijiAii 4.i auJaJI * I ...-.VI j| Sjifl Aquinas ^\\X ^_n ^^uJLl 

L^JlA ^LuuaI Jl jU\ 1I t < JjaVI 4a_jII] I C. JjhAAJ ^^1 fl VA ^J| 4^ -W0-1^ 

j l^vo V I a JJb JLa IflJI jX,Jj ^lll 4 jJ j-CLftJ I ajfj l(j mfl*> Jaj ^jl ilaj V <jL& I i ^ t fttj 

( V ) v_j^ll 4 lAA-ii'i Lo ^j-Aj 4ajiKl I ( j£ pLjulVl 4 ajj 

4^ja. ^j-lj (j-uljjfl Ccaj-^u Oaa i (iuliiil pJt £.£> ^ V jJjaII ^-ft dlt 4jjifl CjjL^-jI 
^Jj 4 _a.La -ill ftl I Jlo <qIa-L 1 q^a a J-ol^ J *S <Tn 4 jJU-J- 1 a]I ^ L . < i a V I 
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lJJ-A jl LiJJ LLo ‘t-i-S ijxJLc. Ljj % «Aal I l*N j il*\ >11 a La jdj < 

wl^ J£>^jUjLu5 A I fl >^_L^ * ) L u-U ^ L ^L-i^YI d ,^^a. i-»J Qj < ^ l.i 41.TW V I JJ L.J ■ <1 1 • d uJ I 

J*V * It j — ^ ~i $ *i l—*_L1 6 jJq-J I 6 Lb jjl ^ I . <_£j_a I jfc L-u-aLi L^_Lo JL J La—a I 

Ua-J 1 L L> Lu I j La^ t 4.j.^ L Jfllf I . d . t_u jj_i L*J I ^ai/3 _Lfl 1 a_u-*j cJ L\ A L I aj^li — ^u 1 ft-> 

£_iJ_JI ^ Hall I lj_A e ( aajlJ I i ^ J}La 6 J-a.j j ^-L jL <U I LaL j J_i_» ^ i u a ini I 

L" 3 LL 6 J LuujJ J-OC. Jtt-Lxa— A J ^La ^yA V I j A 1 i 41 I Jj | V O l 11 jl J Ij5kl J A I 7tl) 

CoC ^Ll I < Lft.L\J I p lj| I jj cjl. I JJoj LvSLu 1 5 l i a ajJgju ^x a <jlfl I jLaj . ^ ^ JJ5 Lj 

^ t c f 

e- LJjJI L-* j_LD < im'JL JL^lI j-LC- L-° L^ LlAji j i Lj^-II 5jiLiIj ^i*naVI L^j o-u^i ji 

s: f 

d « * »LI I ^_fl jiAi LflJ I LuJ-O J 1^1 ij a 11 * I L 111 | inn > LaAaj «li Jj_caJ I L I I^ILfl I 

j. x .q j-ulI Lj - 8 I—a > > -kl Robert Boyle ^Jl_JI ^j~a < ^ I 6La 

L^—a IJ L*i 4 u *L_u I1^-uaJ I ^ L_u_ 2 h^U I ^ i j, m 11 < La. LgJ I <_a Uali LlI I I JJb Qj_uaj 

jj>*_JliJ < A j-u>LftJ I Laj ^-aVI j_flJ ijlJj <^j_a.VI L^ul^jalj L^_cu i j^aJ 

^itj ( ) LLL 4 JI <-»_ 1 jVI 6 La <JVI ,_j-L. jjlII! dUj ^JLaj Li j J£ J^G LL 

4_a 1ii LajLa Ij < ill 1 K \\(*\ \ aj jjjD I ^yxj * j > 0 i^.l I LjjLaII * _< q j a \11 I La 

L j, a ^ t x"\ »i1jI f :^idiL i% \A I William Paley j^L ^LlLj ^^j|j **»! I 

a* 

CUJj I, 1 A La^L 1 XJJ I ^ -s^ fl IJ I ^J-L r JJ . .^j a Lc Luj ^_L • Lo ^ I 

# ( e 

L*_o lj^ >1 ^=kA_JI 1 iA«j ^-0 p lj_aV I aLa ^jlj L* _u C.i -1 'i-i litA-a ^ I L > LAjl^_a| 

u*- c? 1 f^J Jf- 8 0-° u^j p-l j4j <J^\3 ,<L J^ 

f * ? 

(Ja*. I a. a >/> j5 ^ I^La. VI I La Jj | l_A I Jjm I La i J * s\ a fl jj-a <a —lu \ L^_aj-a (J L~ i u 1 ^ Tt.fl t Lj 

4 u^La J I d Q >j, LI | 6 La L j 1 — i ~ C I J_aLi 1 aj\r £ lu I I jL L I ^ | i La <~A J-A 

,jiS| 6 ^LjJ J, «La-lllI I jjAilI ^J| Ji/>lnj ii-U)l ^ I JuV SjjJjjJI 

t ^yj LlSJ 1 ^ L 4..uu L^J I ^juJb juaj I La^ LI J LaJl I 6 La t a* . -At | 

JjjiJ I (jLfl ^ua-i^a—a i -a VI J^ojLa ^lj Laj < ii I jl <_tL»JI < \ <.7i > 

L-La!^ Laj JAj <jJjla-a ^JLslII L_uLl5j < Liu I 

pjaU ^ ***> a I LU LajLLjI ^ L -6 ^Li ^(La li L^ 

Lj_a* ^tu-ajl La^j .<^_iLlil ^ Lfl l 5jL ^CjJI <jajJ J a“i l"i i—jfljj-uj CjL i ijj ^X.Ai L* 

U aiaij L^ I^»L^-> cxul_^=JI | jiafl L-° Lj^aa JaiTi ^JLJI LI John Leslie 

L< A *J ^.ji » A O L-a lj_Lfl I |J.iL > ‘Ljj ILa I J u i a J-L^i ^ (L*^ ' ^iti I I ui'n LL^j La j J £_j LLu 
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{ I ^ ^ j A ^yj V Ca 4 j-ll I | ^ lr J 1 jj ' L^J ^ \- >-i ■ *1-1-1 La <A -^ J-* JjLuIll 

^JLi_i ^ oLlLLI ... LaaILL cjL_ kiu oLj-»j-aJI ^j-o < LuL u ^ LSr ^ 6jj.~». & J j 1 ■..j , J 

}L)j 4-aa jJI 4a I 1 i - A i l ^^-iilj J t~k ill 4a j ^ ^ ILa ^A _^aC p^uIi _L=k.JJ v ., . L^J 

J il iAi |ti i ^> > i ii Luj , .. La 4 Q-j j yU-i Lie c LLLJ L ^UJJ I ^ i vl I ^le On JeJ I I -v . I | ^ 

U wAl L 6 j-Aj . Jiji I jxlaJI {jA Lo > 1 II/I i LoLx. al l 4a j L=w_J I Co^LaJ L ij - 

bj* ji^l U-^b Jj^ ( ^ 1 * 11 ^I^Ixj J Ls-0 ^ <- ' m.j A itl jJaJI 

J[^Ja 4 l j, M~tl I ^J_A II j_o^JI^ Pi J 6 j in xl I I Lfl—lie i \ 4 n\ ~v a <J I luj 4 ^J\ 

cg-HJ J i A<k J-^ is'-^ b aj^-l I* S>^ j-a-il .1 I j_ftj ( U_>k3j SjjIjJI Juj ->» 

■4j]l Jj^aj ^1 j.n. 

JS 

Caii lf JUI ^jc. I itidi o Lia Llx ^a ^aal^lixl I j ^ju LiI jjiS <i U. 11A11 L^i I 

„ * 

LiLc. ^Jl LJLJI 6 j-i.ii Li I LljjLaj ^i. iJuj Lo Loalj :^Aaj>uA]l L*J I jj_a^a jl» 11 j_Lj JliLo 
4-a I i a \ jLi jl Lo-$ |JLail ljj& ^yJS *i Lo Lojljj < llu ^11 CjLc. LlL’iV I ^JLe ^ io •! ! 

< t ol^vl I j $ i 4 *J I ^yu j i a'i li_A ^JLij-kJll I Lail ^6 i ft ^7 j ja'J L^ai^o 4- t*i\ L a r 

^jJ I <J LJ I ^_fi j Cl Liu V I o I.ull £7 J_^Aa 1 I | daj j^J I 6 JJb I V I f 4 > 0 t j t Q11 |j 

^ji| l*l l ^ Vil till LjIJn a qlu>j j_ya^L^VI I C-LJJ 4 .j**i fl .Jj-jaII ^jjjJbL^ L^_U3 jjlj 

^yulu ^ V I <JJ Ju J I Cl La lil I ^ 1 J-U ^ I Laj_LOa ^jV LJjA-C uaJ ^ I I Jj-SLc. J 

ill La 1 o'! m p (j Ijflf- jjJa LL j-ili Li I J pill I LJ ^_ua V ^ jJ Ij ^ Lua^V I 6 j_A j_o (Je LaJ I 
^b uiS*JI jl j-l L°^ oj-tj 1 u" Li ja^lilL 

£_o <a Liill I ^ ^aL^aj Jol^ J*\ *Li I JjSjJI ^>1 <u-o>LJIj . I La ua^xj 

. La I j J Ij£[ jl ««> 


<A JLn^ I fl i\ i J | Lb Ij) *i uio J ij Vi J i ii nl I _ o < jjiaJ 6 J A |\ o <11 6 j^ft <—uiA (Lo 

p lj] ^-o (jfl~ i LcLl ^A ^JLc J^ja Vj fC jL a.l^aA^Ll 6j i*io i^Jidu L (_^J-o ^Jl l^-lSLIj <<ajL^ jl 

Juaal I Jarv. |\^fta jJ ^ V I ^Xaa i a J ^ i T i i ^-la JA <j| j| pu^Lo Jj^-o ^ j- u/w7i 1 I jilaal I ^jLi Jyjaa 

s 

I Colftlo 4 fltjLi . l^ j *v 1 1 . m ji , V 0 ClLi 4 -Q i LftJ I K t I »1 | LJ bljj I A A , ^ I .1 n < Ti I J ^ 1 U J | 
jli JjauiL £yu Jaj I ^ laSLiftll ( ja j-aa^a ^j( [j ^ H J^oL^JI ^ o JoaaJI J*\ i7ilI Cilej t LhLja.j 
CAjJLoa ‘JA I | ^jJ-aa |ja J3rH6S JG3DS jaaa. ^uaaa I 1 Lj . ^_ia iu~a il I ^J_o Lt 

fi p f. 

lift itil^I J_ft] : LuaaI ua^j ^j > & 4ai^L Jj%o jjL^ ^ LoX. 5j ^ In i 4aIj t Ct*w i ^ Lj 

(^J^JI 6La ^Ij ^ to nVill Jj -0 oVLa, j| 4 AS Ajuaa i OaL ^-o j^-La j Sl I 
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4 iJlL 1*1 I £ — £ jj I \ —C. I J —LJ _1 6 i 'fl I Lo ^1 I — Jj J lj_flV I Jj -fl r £ a 4 j l *n n La 

i j £ »QJ Jj^-aj ^-jl I 4 _£_i jleJ I ^A j. i5\ fl. jJ 1 I JJJ I La_i 1 <4-J Lg_aJ I ^_i_fll I 4_i_fl}L-i.V I ^1 

^ (cjLl^L^) l) 6 jLu-1 


4 * i iUl I ^ I Jj I ^J 1 Ljljjjj I (Jj 1 I Jj V < LillflJ I J l y-A l j£l ^Lilfl ^Jj J x -y i i Jj j j lie. J 

^A ^Jj Li_u^] 1 v - 5 Jj V 4_A Lii I J^ J. I <] ^1 L 4_=kj ^ j] I j i l i i JI J l -k a ^A 6 J ~*.\m 

■_>» 4^11 J)-a jj JLiLI J 1 I jjj JjjjJI jA. j] I J^jlL ^Jj ^j 'll 1 Li_=k^]j_L_J I 

jjlj-JoJI jj-CijJu L_li_J jjLLJI ^-^.li-2* Jjl jl jJq-J I Lj^sUj Ljlj-oj 1 Cun J Lj_i I iJ-L^kj 

.* f 

4xjl I CjL_i_ljjj ^J_x£ Jjx 4j j-o Li] Ij J 5a 11 i_fl j5LJ I I j-A Jjlj 6j_i_c Jjjjjj^j ^1 LJ 4 11 luJ Lj 
4jj1qJ Jj | VI . Cj J IJ-^J I 6 j A £)jljJ 4_C.j^_u J_X L_fljJLJ IjLiAA I JjJj AC jX-0-i.AX 4 L ... I jj 

jj In l Jj I l 4 i t il I £-a fl J^jll 4 -oj^LI I 6 J fl* 11 ^iri J I Jj I |» »*»~fc \ Q~k a Aaj | jjL J I ^-fl Jj Jj IJ 
4fx m jfl-h'i p 1 *Af.V I A j-A JlLa Jjl f£\ a II 1 - 1 11 jLi^VI 4-uljit«r 4 _uLl^.| Cj Ij i* ll 4 ^ iTi^ 
^.a>jJji x ill p jj iui fl J fl fl is* J I I JLj_i g Lai -v I < 4_i J Lc Lf&lj 4 X -v A 4 l> i ilo CjLlIqjl^ 

Cj 1 4 ] uL^ j^Jaai I ^ya 4^-^.^JI 6jjb Richsrd Dawkins Llmj ^- v jj ^ ‘ j )VI 

. ^Af. V I O Lc Li.ul I L^=> 

6 lj-a .1 ^ jJI lJ I j ^ ft irf^l I Jj-aJ — jl (J5 ~ Cj JJ > s >Jj- l ^I J -> a lM-o 

(£j -=±I S^-o OJ-^Lj 4_Jj^JI 6 j_A jJI )j I ^yA Lcjj (j-»Jjljj ^ 3 -i-A 

jjju-J t Jj J_aJ I Ij K*7 i 4 >7< fl lil I O^-^JJ * Lai * 11 <j-o JJ_t jjjJUi 4 -jjj^J 1 Cj I Lf A 

p I jl 4jjuxaui culi 1^5 4 jJL^JJI jl 4 unLuiV I ^jjj IJ-LU Lqj jj I 4jjLLI Cj Lc.^ iAj^iI] 
« * * ► 

Lr d-^ Vji Lf- ULJ ,q - fj > 4 N 

^Ll_a ji. . p LSjjV I Lj jc. ^jJaj ^j] I ij-Aj t J^> I^J jJj) I t u Cj IJ 4j_i 1 1 ti ~\ a 4 jcja^. a ^_lc 4 ilu 

^ a 1 ^ t t ■ <*> t 1 4 ml I 4_u jJ i ' y ^o 4 fj « -v » J t "w 1 < ^ (*\l I £-a 4 t 1 L» al I 4—ujJI ^_l)qjj ■ fl i ^ 

4 r J ■ ,.1 i.u ^JLlJLj <4_oj(_5 ^Jbj 4lj j 4 xU I j ln~wl~\ 1 «i I j 1 xulj_fl ^| Jj^Lfl <4 i h 4.flli\a 

- s _ s ft- -^ft 

4jAj 4jJ jjlfl 4 in~k C I J_=^. I ^jAa > 4_Lu_u I^-JJ JjJjljj . 4 la j-ra Lilijl till J p (j-a 4 jjjJI Lxjj 

. t. * 

^_lc j^ln 1 nil ^ i l n 1 J mt xJLmUu 4iV j (jjj 4jL»_a* ^1 j-<j (^>^11^$ < 11 1 Lj »_i^i 1 l_5_^-uj 

# # c 

^jjl I (^JJ 4 J j ufl lla jj-a Jj-lo | 6 J-L » j m ^ jj . 4ij j j-u-> Uaj r^ ia Jj I JjjJ 4“i 1 u iji 

^jlc. I Lr Ln Jj jj kiui n n Jjj-lo C*5j J-J-flj lj I lj-ii I jjJc- L- > A ii 4 j jj 4 fllA. 1 ui l a*\ 

.^^I^AjVI ^j 4 _uj]I 4_ujJI J-i Loj (^LjlLJI) ^ujI^a]I 


4 r j ■ ,,t ^>ljTi j.u Lll Lj <4_ajU 

* . . s . .. . , ft . 

4L i 1 4jJ jjlfl 4 mil Cil J^l (jAa i 
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( s « { 

J^-a Ojuu-J I . . . <■ i^rii 11 6 J 4 J L^_i Lfc. t t.i i tijvi I n j Tj I l=w.i -_I i \q 

jj |j ^_J P ±A I £ \ i n“i j .j l I Lu.ll I f^yQ Ij \ V\ ill L-A jlj ( Laj ^ i t jaV I lAdfcl i*s ik=fc.y ( S« La i^aj 1 

s f > 5 

L>* Luj^I l o j l r J Lf ^ I <jjLLjVI 6 ^-lLI jj-Aj Lfc-a-ui jJj jl * * » U 'j .* L^ Ij 

<£j a^ -a J-u ^-o f LaIjVI j^-L. £ J j Lfi i^xjS^ LuLuiJo oLul£ ^lc J-oaJ U ^ j I LfrK < 11*C 11 . s .\ * > 

jjIa *LajJli 1J oLUjLUIj < a i till I ^j-ulj-S I ^jLj La.iaCj . «Luu-fl Ln eij <L Q « 1 ■ t.~ ^ j|^_fl] 

*—ij-uj^ Lljj^ JJLj 4_uJ_Jll O LIqj LiJ Ij ^yLJ lj_U I LulI I < r j A -^w -) W~, 

olli ljl,.(i ill L. A j^J-H IJ-S Lfl Ij-^V I (j-a Lcj-a_a—a til LaA 0-» I j I La J Ij i ut Lai j_S J - ^ | 

«Lijj < ^ ajXI <-uljJLiVI oLLjLiilj LL>*]I IjJa i^LLTi La j j Ajj SLlaJI i ^jjl <JLaJI 
.^-aa^ail Sj^A £JjuAjj ,*j jjxsh. a xui *n u V Ij £JLi jJ <_La».jl]l La Li .jkl£^.jj 


<> Liii Ljji l* 1 r. 1 ^i ^.A‘> ^jl *01 (j-° uj-® aj_A jia*i ^jl JaS 

oiLjl lull ^Liil ^Jc. 6 jAi_a <31 AxJeJl ,j| X J 1 Lo LLjl=w( iVjl : o 1 l ^~ r V I 

I jjb . ^yu LuV I ^aV 1 <-i.*ijLi ill Ljb jjJjAja jjj Qj^j jjJ ^ ilftlLj 1 6 UJI J^ilJ 4-v i-v ■ 11 

>_irkj-aj LlA Llj| 4.atQ-fcJ | .6 jLfcAiI p IjV I < 4 ^.I^a ^i <jjt iaj ^iALai.i jKJL <G^Jj ^ua,ua ^Lati 

Vj LuL^. IjlA dljlij (jI p,_>-ail £ya (j{j .<ii-a-aJI <JgjjlliI oLjljj^aII ^g^lj ^ju 

CjUojI JlLI ilLt_a I I ^ij I J_fl oV jjiajlft^ a J.a> Lu| tU llL 1 t a **« ^ ^ <j ^Jl u 

<JLuu. a jj jfciSJ I i_u U. ^a ^ *131 a >L ULLjljI illlj-i j_aV I S LuaJ I jLaJjV I 

<Jjl iaxA |T i ji £ LaJ 1 I I Q -^ ^lXi <Jl ml I I I ^ <"■ ^jLLa ^ j 

f^J * >..* • • • \ : Lh° cUl oH ^I UJL>^V^ c^Li l ^i |J 

J1^ ului ‘LajJ \ A J-k£. Ij p ULI <-i Lii lifta J t *\ I 6 j-a <j La ^J_a l^J L ^Jfl~.i.M.a 

VIA a A jjj .duAlL m AjJjJlIL ^jullJI j_j_^I (pi 4 <-a.jJ *\ E , 1) 

. ill Li A Lo p^-tli I jnlVmn 


<j| <1 ,Aa 1,1 .jaoII I JJb IflAfl (Jj^iTia < nail jl <jjSjaJI ^jl J>-o jjij 

<_fljj*-a CjLijLua-o liijfciaJ OV 1 e> ~>^V I < a 1 fl JJ » ^j| I 4 J iln’i.i.uj <■ Ut 1 tl-i jjJo ill LaA (Jjua) 

Jal-i-u ^Jc Jjj-A ^ - lA j-a O m ^jaII) ^Iao < j j jall 6j-iJI 6 JjlL ^ic. ^jljTim ^J-a ^I 

JLl^.VI ol j V * J ^ j,Li L^L^i V 0^ Ijj (Jl^l 

pljl ^jLui jJ Li \ i-ti A J 1 a 1 *> la 1 in ^. i flJ I 6 J-A jl 1 1 r . 1 I . La— t-^. I V (j£ I j i t /> j—A qL ll! I 

f 

J^a £_jjj ijiuail J Lla ^-lIqJ Li I i-Aj . < A 1 a i A 6 i 1 ~v ^ J 01 1 1 lr>"i 1,1 O-i 1 a^ a Jj >*i a til I 


229 





— JZj J I jk -1 ~ ‘OjLa-J I t I Jj L j-A ._I . 1 K 4. Jit, fl Lai] tJj.i fl <1 J i.xl I ;_^kja LJ I 

< _y L-fl j ^A i i lAi a ^1 ^jC. I J i 'v 4_fljJLa ^-J i a\ rw L LiJ-clj jj I a i Ij 

JJj ^ jJI JjLlx - ^La^ix^ - jVI 

i > I J <_!_£.j 1 £■ ^ | 4—LJ I j Ll_A ^-LXJlJL I oJ_^-ulJ 


V >_s i <iVJj . L^_j 
• ^ . T< 11 I \ ^ i ^ l^j ~i o I ^ \ i 

St^Jl ^ J.A \1 I , , , I (j I Q l^ J1 T. A 


Cj LLj 1 Jli I . JUU4 LujJ Oj-$-k 6 Lu=J I | ~ Lj Ll_=w | J flk I j_Aj — Jj-fl-i j_=k j 1 j-J-C1 4_ajj 

^jljS >-» La_ij llAj ■ 4. k .v. 2 k. J. I 03j_}kJ I £_a 4. i-j\\ Jd Laj^j IJ- 1 1 4 I.7i A jU JL^o V a-uLJI 

s , ( _ 4 # 

<jJ^Jll jjjl ^_aJ I k-iLu^JI f^\ <4.iixl 1 4.i l ill 4^1x11 <J L^J I LjjLlj£.I ^fi Llxjl LaJ La [ -k t-k ts* 

jkjl j ti-In Jj I I-U-UI jJjlxS ^ya > ‘ <ij 4 -oj^Lo *Lu_u q lie'll 4-LX.ljJ.f O f^-LXi] I 

t . <= 

1 ^V I ^j-a j-a. 1 a JJ-aj 1 ^ 11 • 1 V X fl ^ Li! I !ft Ll. ~kJl pUajl jJliI I tiLLi 4 i <-A 4 a ^Jb t a i£[ 
/ja 1 & j^. Jj_a_a V| "mi \ 1 I !s fl \ i^ill 4 ajJall 4lml<i> 11 6 J- 4 J 1 ft ^ — ^Jl ., .ftLJLlj 

cilij VI Jr> fl.fi 1 ^^ iLu V 51 1 aJ Ij I-Ap Loj L^j -Tk a 6 j-uii'i a 4 a -~k < A 4 r j a ^_i_i 

Jjfi L^J I I jjb j_jJilix Ujjj pll^ j_aV I ^u_J | . l^J 4_aa^La L^_i LLa^Ltka ‘ I lj^I 

jjbj Vl Jj J a j-aLj a~i ^ a j-l-C Lub Llj| < 6 j_A V I 6 j ^ a 

Lf i JiV I ^jJc. I 6 Ll^JJ a 1 JojjjlIi 4j I J (j_i-uJ Jj < L yc»j')I I 6 1 laJ I 

PXlojaj J_fi 4 i'i-v* V <Ti 1 i <« SLj_zJI A j_A Cjj j !■> Ijj I La ^jlia 

uLa 


Laj|j <4 _aj^LI 4-LuJI 6 JJb ^J| j.i .<.uj V jl j. 1 i.7jj LxA 1 ^"1 *Ii flU ^jJ I <JjLzL I 4 _aj. 

6 Ll-J I ^j$L» 4 11* a Cj L iLItiLo |*_a l^fiJ I 6 L& ^lij ^aJ 

• *-i L<b ^-1 1 j j fl J 6 I 1 11 4_u^j j^J I a J-C LDI jj I I 3 J I . IJ 1 ~il ^ 

| 6 J^a S^jalxl I J LlAJ I L_J l7\I ■^.IJ^.V I >11 A L A^Jl <L J-J I J L^jlL V I I j L 

CajLJ JxjJL 4 tIr ^_A Lat V-Lfi 4flh ~wa Lflj^flJ I 1^5 jjl jJj .^jj_xj jj| 4fl 1 fl-a. ^ iU"w.i’i V 
ja. LU J . I ^ flja t La\ 5 1 » -*- II . ij a a 11 J La-ia»V I J-^a 6 L 1 ^ L 4 < > K a V OV La-a^k I til La_A 
L J* ^ 1 1 ^>-43 Ij-^. 6 JjJrk_a l^-iLi J ifl*> L^jlj 1 »11 11 K tl 4-aLxl I AjJAII I ^jh tlUjJ t-ilLLlI 

. LSjjjuflU 4 -ij I ^ i.Tir. o Li.M j -1 kU 4 J.j Afl a 31 4imi ^ L*\ iJ-aAJ jj I I ^ 

it 

Ji SL^JJ 4l»j_JI ij 1*\ iIiV I A J i^k 4_fl^x-a j I 6 L- 2 JI J-i-<al i yC. IjoA La^, fi L.J ^ 1 j-n J 

s« e 

• Lajlfi-o J I (Jkj Jj I I (3-ofi I ^>^.1 l^-a 
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A* uk ]I ^lju| 


* t _ 

L^-j-O u 1 1 Ij^Lo JjSLIj jjL. wljJI 6j _ >^ VuJ I J jj VaTi i 1 1 <]j_flJs Sj-a Sjjxll 

# t e c *. * . * 

L a ^ a L5 ^J ‘til Lf -j A ^ 0 .'~ 1 ~ * i j I ^LUaJI JjlVLs ^i aT la^LI I j a \ a j Ij^I Lj ^ a ^ 

^ J* p . 

JjX ^ i - t~ * $ L A > I <LlA_i^_lA a^ t 6 ^-Ajl.o 4 > i. A Lj O O I_j L^—a jhjJ ^_^-> Jj I JjV 4 ■ > ■ L II 

^A 4 fl l"l V A <JlL LaJj < C itiQ L ^J-l-O^A jJ)J . J-J I JjLlLa ^A ^ ftl I J-A J) I ^Jj < 4-11 ft f. 4.J J a ,r 
4-fi 1 j I (JjL_=kj 4 JUjJqj Li Vi a Jjl£ jJ Lo£i J J_u ^JL*JI Jjl ^jl\ OjAul Lo JjX. jujl «IJ) I J . ^ al l 
nJ i fla ill jl <, i \ i 111" 11 oLLIi ^A 4^k.j, J_Va ^JLu La£ 6^1 Li JjLi.tj! 1 <U.i Lfl Q* ■■ »1 4 i , Jj .^)| 

* Vj«J 4 _a5l~>,1. I 4_l-»-A L J I 4a iJcil I ^ fl 4 I. o l^a i^Jt. LQ.J I Jj-aA JjlaI L JjOJJ I JI £ J-A I L£j 

Jjj jJ I Jji.iV a 1 I f. LolaJJ 4_J4 ^.j Jj <i A Ij CuJj Ij 4-ix.o L_j] I liijjAJI Jj »• i L a. j_i_iJ I 

ij aj llij, iflj] 4 _aju»^_=J I J-*-^ Lad I jJ 1 %a ^LlaAa LsljjjJ 1 ft j, \ *\ J Jjj^j Laj jj . p fl » 11 Oja a 1 

^juaJ f il | { ^ iA»i £-& LflJraL. jvj JJ 4 a va"I | 1 \ A s\ L^U 6 JX. >“n j tU*.~| | 

I a \Vj 4 ilr ^ q V i*1 v -Vi" ^ La^JJ SjlLaa qIjljl Jqj o 1 i * A L> jU , i ^k*i l_q j -.. ^ UJI L^l K ■ t, | 

4-i^Jhj^J I 1^ % i LL ^vL-uj La jj Lc jjuj 4 ijU il | | j | i I jj I ^ K^V I ^ JX ^ Jri ij . jj l fljj ■ “ 

>„_fl t ti"i 1 ^ t J j-aLa il» ^jLj jjjjcj Li fll I i AaJI jaJLaJ I £_a u_fl^LV^.V I jJ-aV I J 4flj L^> \\e- 

< S JJ I iiLxua 6 jLxV ^ 1 L*W> J-aVI tj I jl ^ Lajj <4_J^JajJ I 4 , A » I r 6^^ jl CuALj <f J V 

^jl J-ljAL-J. I *Gl !Cl^A yjJ La ^jlx^-LAJ . .. I^J 6 j J *^a ^ j < ~n i ... 4 K <7. ^11 

1 ^ tir | c LaJjJLS Ij-ALa j’i L^_1x < » i tI-ilI <JjLt».a ^jLlS 

4 J K , t, <JjjJLj J "iJL i ^-Aj ^ *.<j > (j I jLUil J^a <1aJj , Lijlltij 

4 «*C-v aj aj-A La Lgjj <XjIj_a J^La. Jya jj-^jLjJaJ 3 ‘J ‘ (jj-oj-A-* ^a-uAi jA_Cj 4jLi_U 

.dUj j\ ja a i jjl Jjj J 4 jl iaJaJ I jl y _j£.l J iVaj JjI ^jaA dllj j-oj i4iij|j 

Ouiilij ^ujLuJ I J*^aflll ^A , I j JLlL ml IjjjLt-a dLJafcl 

^jJ 4 jljj I 4 a 11 lil I ^jA j iZ~i\~ I j LI . 4a x lial I ^A 4 t mLuiV 1 ^^aJI J >-^>^Jll 6 j-l^.VI CiVjl a 11 

Lajj jl uj$^ U> uj& L^ < 6fr Lfl ^ Lint | J | | JjjSij ^ I I V I 4 ah V A 

tjjji» 11 (j uijjjAil j-oVI jJjj Iji* jl C)lf3.J <*jjU (j£lj .SlvIj 6j 5 J^ark jl 

^usk Lj ^-o j jl JclLV jJ La Jj L I jj La Ijj-J I j^-u cj 1 <7iVl I j^c. jj>» LAj l I jiAj 

I* 

6^ fiJ L — JJ iS^ ^ ^ (JLI f o I —III ~1 > II 6 J— 4Jj I a A 4 AJ . I 0 1— A Jj^A-A 

(J^LV ^-a xi 4 i mi i L LLaj^IJ I J] I LfijjJLA J) L jjJ . 4 fl i a i Al I 4 jj^ jJ I a^j) Ij 4 umk LL aj^ ^l I 
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I Cl) 1 fl 1 l <l~k 1 I < _J-1_) JjLUI 

* 

Lu^J L ^ifl \ j Lg_1aC- , L$-Jc 6j)Ji dl j-i ^-iL)j • Cj L)JJ~1 \ 1V I Jxa 4_j_ft~k i :A I 4 nj^U I CjLaj- 

4l i *iil I 6 jjb A-Ji 1 Lii’ ilLiLfl 4.i i.u Jal i»-ll ulx jl ^i-Li J *-*** i La-UX. JI mil ^-fl <d— l-xjj 

d)L>Jji]I 6 J-A J. ilflJ I J^Iajj filUj pLul 4 xjI^-o| JjijJ laC Jaju iJjjJjil) 4lj ^.ill 

. L$J »^j i-\~n.u3 i j_i V 1 1 jLLI oLjjJ^ uf^ Sjill JU 3 - jl“>Vl u>^k ,'i»lml y> 4-ji^j 

6 J-flJ I Ja_*_i La J iC 6 jjJI 6 [jJ Jjil-i JJil Lfr-l 1 >7i f\ l.t.U-L I j_LLlL I JULLaj JjV Ij 

{ 

JJ^ f-J-M ^aIjI W er^ f J^ ? u] ■< - ^H 4 _ijl>JI 

fi 6 # f # 

J-ftl itu |»J I-L^.I JjLfl (JaLjuLI IJ-la 4j8^1La CjL j^j-aJI Jjl Jj foLjjjjill J-a£. iJJj_i Lfrj 1 *.ti a 

t fi i 

CjS if. | ^ lj 4-i^Jn J 1 6 JJh ^_fl ^.i.u. uj] I J itijl I O Li-i.<n L1 i I jl_Aj (W Jl Ij-A I J_i I 

4 & la "J I ££j__ill I I — g-Jj —Jaj 1 \ l t ^.lAi. L^ijJ I *Li I—Ju—J I Cjj^ I 4 —5_l jJea_» L_^ _S.-C I ) lU* 

J5l jl ^i-ll Jl i li > ^l^Liu-a JjI hALj ^jLaLIaj tlL-ll ^Ll I j] 4 jI l jlJlj (<Uulll l j* AJjflU L 

^J-O V J _1 I J ~fc. Ij Lo Ua -1 [ A ^ LA ^ 1 xaJ LjLA t A (j I ^ I L*_A La jj I -° * 4a Lfl \ Ifl 

4jLuU ^ jJ I Z ^A^JLl ^iLual L_J—l_A» I^A ^ t. Lflj ^ JU 4 L -J I 6il A J^A . J^xjjVI 

4^ i »7tl I 6 J_A <j | dlJj 4-1 J ai^ll cJxajJ .<1 W 4-^-41 1 X 1 a t j-a J^*7i i ^ 

J^lIu a 4 a '■> .All ^juiJq Ll X a g> ^J I i^jIaLIhII j eT\m I 4-a JfllL I 4 i«A L>^11 

i A \a Jl 4_tl ^jLa A j_lj£. ^HjLilA JjJJ_jiJlj Z jj I jj-G ^X.^J I ^ U fl I^luL | 

:4j_j5 ^Jaj <lLLu u jk u Jj-jjIjJLI jL 14 uJ I 4_tl I iJJj 4. l*lU I j^xiLiAa ^jjL^j I 
4 m i tU 1 Sj-aJI ^jLi -J-fll JauIjjJI 4-5 J ££J-a J^-»l J^-wl^l p i 14i-% 11 ^L1 jl 

L>^ J^l (^J-a I 4 J 4fl \AaAH 4jjjpJI AjJaJI 1 aIaj (jJaa 4 \ t~tl ^ 1 1 )i% ^.lU". \ 1^ • V J-a OIJ 

. diljjJl j\ lr>a a Jja Jill J-lu l^iI l j a un^k lJIgu Lq 4jj^iII oli 1 ml 1 

^IjJI a 5 1 la Vi a \ 1 n ^ I 4_tll ^1 4-tl ^jC. ot aKI I jAaj Jj-fll J 

Iftj L_u_i ^_2 ^ jjI I Jjjl * * “ LJ Lij ( L 4 J ^_i I jl ( I LjJU ji 1 <i 4 till f di^a t-Ti 1 aK^ 

t f ~ _ _ 9 

4£.jaj 4.1 In a \ 4J 4 In 11 u 1 4-JLfl J ^ I ^ Lfl I J_=w <1 ilfl 4 hi 4 J |L« u-^ 4 a-i (jH I A Lfl . dxai J La Ijl 

^-ll am L^_i Lc^jl-u Lfl J-flL_fl J5) 4 til o I j ciLau ua JxA_i oaJa-L-Ljj I La I jjj 1 1 j-~*. 4 J Ll 

j-oV I ^fllj ( 4-i_i L^j V 4r.j uj.i J^n. \ 1 i—fljjA j 4 I.U I I j ^ 1 ia ~^11 I ^_fl jki Lajjj . ^xl l^j 
(jii Ijl-A^ .p j-uaJI 4_c.^_i_u J^a 4-C.j xii 1 fl ) 11 II J^ 1 4 t 1 i-»i \11 4 -j^Joj *Jljl ^jaJ 

gj) >Al I -H‘ I a t... -v UjLiicL oLijjjill jjjj <e^ ijJ I kjAuj jiLuxJ l_Aj-i-u 4 till 1 lj a 1 1 urfcll 
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;^J^J j*\ >1 Lu^-. j ii J I ji Z, W I _L=k-J 4_i] LLL I i-a > .^JLrsJ^I Ijjb I J Ll I 

Cj 1 a > i li^vl I ^j-Ui y. fl ' I y&j) I ^j-a i>^-a ^_ut-i_a-Jj yuLaj t ti^ 1 ^ ^ ^ 

. uni. I 

j 

j^_Lx Lieu -l i ^-> <uin^ o fi it i ^ LI I yy] I cj i > i >~i * n I i |j ^ -*k I j ^ I 4_i^ x t ol I 

I JA La^-xajj J iflt~i V a L L Lo IJ I 4fl ia. j-^aJ I a^jflJ Ij 4 n tt i ti Li_aj_^^J I j l^j ^.a *j 1 t.y. L ^ ^ aq!I ~ n 
jLh-^I ^ \VW ^.Lx .j^ill lj-A ^Jx LaUj aj^Ij <L^a~> ^ ^Jj yLoi]l ^ jyJI 
Sheldon ^ I»■* *» -^i 1 > n ojSj Lai ati»| j_a 4 < . AI ^ 4 _lu ^Jx e-Li* ^^qVI I \ a 

1 J l r. Ja 3^0 LaA jjL^Jckj 1 \ flj^-i-fl ^_oV I lj_A ^^Jx i-axl I JaL-u i ~n> <lL)jj tGISShOW 
, * 

(jj-fljua ^jc. q~li ua i a ^ \a ,J£ t Steven Weinberg >V <ij Abdus seism 

&j n^Jl 4 11 ,j! ij^ull I i-A ^ix 4 \ j-oLujV I S&]I .f l —aV I J Hi - ■■ 

* - — » 

I I 1 I J*\ A P^-t-JJ J*—Q (Jx-LaxI 4- A C L \\ j (] U P^-fcli Lojlj 4 t >V > a Lo_iA I \ Jilt) Z, W jj-6 

!j_=^l P^JUUJ jjlxILo J rt "kl <loL=w JJ ^ a Leu lj <6 J jj g Via jJjj I ^^J-C CiLa im ^.11 6 JvA 

i LL^-laU 4 \ ~i 7\ 11 IjJJJ qhiii V 4jtl$J I (j I IJ-A ^ V J ^ a <1^Jj ^ LlA j » a ~it | 

. 6 J lx Z, W Lfl Ifl J-2w JJ I 4-l-O LLl I <J LswU 


Ljj-ax <L»r>> Ij <j-ai ^Jx. Laii »_fi liaL ^ l Likjjuaj ( <TLuJI I (J* j5 I J^J 4^_>Lila ( 

# # 

J LjuJ i I j *G I 1 J5 r La 6 L=hu I LLarx ia iL iaj 4 mil ^X1 J~i.i i.u <j Li I 
L-L VI I <LjLjjL^, 4 i ii 4JLJI aJ-^J i a t*~i ulllj-i ^I ftlI i.i.uj .7.11 

^a a.i 1 LAjA^. 4 I 4ujjLJI ^jV <4-u jLaJJ 4-Jji-fl 4 a \4 4J I i A ^jl^jilJ I JL&xlJI 

jj J I 1 1 a^Ijj ^ | j I «UAjuiJ I 4ujjil I J | 4—I 4 . i.1 IauJ I ^u__JJ 4 ' ~ " I Ij 4 > fl j q 11 

4 .1 l_L J^ua p lill 4-i^^ 1 j> 11 LJ Lo_LJ I ^xuaj j| 4fll~iVl I 4 iflflV I OLaL aJlV I Jyj V 


. jiJil I I La Lfl ifl L jd\ ajoaoII 4!lJLk. ^u5l» i ( ^V) 1^ 4_ujLw ^ LL/J 4ij^aJI ^jLL l^J 


^(JJJL C 11 I 1 jjU-psIjIa! (Jl^ n 4j ^L_SJI ^u-1 4jaLL^JI jjJ Z, W Jl <JLv 
j[^*1 1 L Edinburgh a^-oI ^ L ^ya Peter Higgs j*vi a j "»« ^.15 ^j| j.xi > a ^JL^a ^auu 
i a $ -L LLll I jj-X l—L^a^Xj <j 1—til a jjiiA-aj Jqj) fl lull La . i C. I Jj 1^.1 i tit ij i Z, W ^_a ^jx [fill J1 -y jo 
^_a L^y, A a I ,j V I J *jLl | . Ly_a j J_i 4L*CJ | l InA \ I j Lo^fi < 4>^j V.l | 4-J La iti) I 

Ll^k. i (jjl Ji-o Z, W ya 41 ~i*\ JLlA J a i 4 jV t4 xigjuJal-JLajj^^J I 6^j-ill 

. 4 a it i Vj)jSy&J I Jxk. Ij Laj-aj I jAJ ^y-A LLll I 



f- j L _1 LL I I «Aj LJuj Loj I 3 J ^Ifl * J ^-* £-J j ^ (_£J-*-« * 3 “-^ cU A VA ' ^yJfl I 

W Q1 ^ > *4i. -v. £ LxjV J-*-pxj-jJI ^ft cjai"w d - ® ^j_i j_iJ I (CERN) «Ljj^J I 03 *v ill ^_iijjV 1 I 

U±l*l\ ^ Cj\±*LX Llxa-i -o| 4x i lUll (_£j-fl d^ 4 jjJLU 4jjJaiJI Cj a5TLjj <Z LaAJLjj 

p 3 . 1^1 11 Cj lr>I« o A_fl 4j» _x xiaJ I Jjl Lj_A L {j- 1-Ju I A-ijl ^aJ I 4-laJLJ I , 6.1 a>lj 63 ft J d"Q (j \r\ 


aLL j 4- JH ‘sVUI 


—aJ I ^ aA ^ilrn i in V cLil ^JaJI Ja.^.1 I ^A 63 a/iJI I jjJc. ijJjJ-JL 

J/ 

■ j^-i.A 4x1 I CxjaA^-u-ol Ijj VI iJ I 1^ *Aj> » j-a 6ji7i~k'il I 


« * e 

<d < Ll-A v a V I jJ^oaJ I <<-“U J_M I 31 jC-v > ^aJI jy I A (JLi-oJi . 4 i*-\ fill 6 A^J 4xaIiL=x. Liul cl) La, A 


<ullj , 11 a jLlII a! a jLi a^I Vj /'Higgs Boson' ' oJjl^ * lu j ‘JjL^ ^ ^ ^ > 

iLx-^lJI ^juoljVI (33^ 4-»LljJ lnln-%1 I <lLL^II J xl I ^lljj&l 4 —ajL_5 ^J-C, JjV I £ j— 

J f 

Superconducting supercollider Jj_^aj_lJI jjLill ^ \ ,,.-a.ll :_j ,_i ^_ju ^jJlj 1<JM | ,.,/sn 

# _ _ # 

^lJ I 3 (V i-« o * ^-11 3 -^ ^- 2 k. 1 * u ft i S*> i o I <U_j L$J I 4i.iX LI I aIIj 3 -A 3 SSC lj 1 ~»•‘x I 3 


4_o Lc. aJ I i 13 1 t~i“k-i->j Cxi ~k <JjLoj-o V CjLaUo 6 J Lill I Cj Li^jj^_J 1^ Cj Li ijj _J I ^jL-uj 

La <JV I 6 j-A ^Tuvj I (J_aLi < ' r j A aj/n ^ jL/i ilL ^ a i m aJ_» 1 ft~ a *uLi^Iaj < LilflV I d *. j 11 

^jj-iiJcLo ^ 3 - 13 ^xjm 1 1a I 3 i^ . i ^aVI L>^Jj • JjLiJLI jXJu-u-aJ I I 1a > A <j JLfl 


1 I 1 ■ 1 13 * a 1 CERN ‘LxjLJ I oLl_^lII < - 3 IH dl i^-Aj^aj d^-i-aLj 

i I lA iA <_J I ^.J 1 ~ iii > < x i, kinl I d I d*° ^ 1 In 1 L d 3 ^-> L>l OI a.t aua I 6 A-A d-° 5 Arx I j 

. LjIjaJI 6 AgJ <llflJI Ci=xlj AAfl ,J$ ^>^1 W ^-* 3 -^ ^AjA=>-j JA d 3 ^ - 1 ] 


4jlla ^ fyA JSj rf^A Jii (jll« 

Lo 3 I < ^Ia^-j I ^ .i.ii fl.i 4* t kUI I (J 3 > i'uI Ijli SjUI ^ 3 -i 1 » 3 -o d^- ^ LalaJ I (Jp 1 jlH » La j\r. 
dji 1<u ±^ ^ i r »> ti-ii ’i ll d 3 A -r k je ^ <L ^3 U 3 ^ ‘^<aUa ^ <Tl^JU 

vjJLlA . i-ul I £JJ jl dpLi-jaj ^J| Lfl Li L=k I Ji ^a"> d^ 4 li i-uV 1 6 A 4 J dj 3 ^ SjLaJI 
LLuuLi.uA j U^jLutu 4 *»1 LI I jji d tj-N. "11 o^-Li 1 aa! . I 1a 4_iAcJ L» p.H j L_1jJI d-° 4J Lz». 

^i-kiJl i_ 1 I^ILsVI 11 a jai > Lo AjUj jxl^xVIj <(J La y\ I 3 ipLU^VI <^jjLt-ajAVI 

Cj I J-> Axj 0 ^k~i <G| p Loixll a ASlLjljj . ^ 4 L i-ui-U 1 \jt I ^_o 4 ft t a 1 Al I ^ 3 _ftJI A 1 JI 0 ) 

1 J_l=J I ^ic, P^-i-caJ I p HI L 4a. 11 d^ ft 1 ala 11 jx A ft“i) I d|j * ^3^3 c HLu I 6 A"xj d A< ^"‘ ^-£-^ lc .3 <^30 
. 4Jii LLI 4_Ia I mil I p I jj Afta a d3^3 a 3 11 ^ Cj H VJI~x I A-J 3-1 d^- 3 ^ 1 I 4 t <1L 3 J I 
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ft^ tii l—i ^ '' o > a 11 I JI ^ v_j—^■* JJ - J ^-i£. .JL9 * 1 ** lJ ^ t^J-Um-u If dl Ljjb 

dU-Xi 4, Jt i JrJ 1 |j I ^ lloa ^ja (■ «G| ^1 *.^ll-» Lfrj-A l^-ft *U <4 * \ iUI 1 

» 4 ii * 11 jl 4 C-LJ L-U I I v^_fllj_i_uVl jl ijJ J.ilJ I jl ivlii^-JJ ^jLuJI ^i.-La. i V Lfjj 

C Cm ■" ^ C C 

V i JjLLJ I £-6 Jo-Ujj I J_»V 4 t Q ij, i a 11 4 a t a II L« t JfLs 4 -a 1 ^ -vIj, q i h vl [ i A j | L^j| La£ 

\ ^»Lc Isidor Rabi ^_»lj j-aLJu Lojuxa dLljJj .<iftlniaj <. m.ilio 4.a^U> 

< i-^‘ J- 6 ^Ijfe J-»i ^jil ^ja ; 1 i a i A J > a Moun i ft 1 ill I I l a t ■ i~« > ^ 1 

L j-Q jjMj |X i.ft j ^lJ I 4_l1j^ I j£- Lft- L fl Lo Laj *U 4 >>uj ^-A L_j^jSlij l J-51 j I j-& I 

J t‘l /II ft J-L-C. ^—lSTV I £ V I I j_Aj < 01^11 T.l, A j IJ fllil j v -kV I 

J f J *■ . 4 * , 9 

^Jjf ^ i i 4db <j| jJ_u Ijjt £_aj cSjLJJ Lajlj i JJU Ij^Jj <4 _uQJI ^ja ^jUjI jl j^ljLa 

^ li^j Ijli l-iA lill LcLoj ( 4 -iLjlo ,jl£ J-*^ CjIa-Llao* ^ja Vj 

* * 

Ijl I flt“>^ C\ Jjjiu-u V . Ijjjfl ^ aI -%J (_£.aJ 1 ljjb ‘UolA LXXp^*i I t>° 4JI nl^ll 

* 

? I <Ja Lull Jj_j_lL I I A Si |»J 

tj Lj-A fj I JjV I k_Ajj_JLl I <jV r I j q> J I \ I jj-l—aJ I dll j ^jA 4 I , A % [ | 

j-aVI J* ^ 1 (£ jJI j toun ^Aj? ^ ^Vi ^.Lc. ^Ui]l > A*-it“^I j_i_a t A 

quarks oL^jl^ aI a ...LI dlt JLa ^Jl .<-»j 1^-5 —lj-uVI jx J > 1 j"A I ^x-i-u. u ^ 1 L^ . <j I Ip j ■ -■ 
jJSj I ^ (Ii A <1 La ^ (J^ Cj Lj jjJ-ilJ Ij LjjJIJj-J I ^J^-a < I ft UuJ I 1 "i a i .1 «~ ^IlJ I j 

. ^ \ 4__AjLi xa I^ neutrino ull oLju^jj 4j^Lj dlLlA j . l.*Ai 1 

Jj VI J-L=k] I ^_fl : J Lud*. I I t r>JJ Ai 6 J LJJ I Cj I a J*.u^kl I ^ I jj I jdJJj 

* 

L*-a Cioj j Si n m l I Cil^jIjSJI tjlSjlj I 

SjLLI clj-i ^Jl L-uL-ul nji~i<iin JjVI tj^=kl I ol nji ii-tll . o LjjjjjjJ Ij oij 4 >JI ^jja 
ja .j ~v*' 1 n 4*1 II I cLtjj .’I ^ oljUli I 1-4 IjJ <jjLxl I 

.J_)VI I ol n\ i n^hl I uit (j-S 
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A^JjLi 

o Lj~ i III 


oKjljfll 


JjVl J-JI 


jiCll J^JI 


eiGIIJiaJI 


:m£lj 

u>» 

ajy* ~ j^Jyy 
oaP 

aA“ ~ 






1 > i mi r Cj Ljyi_J ^ nnii lfu> Q i u t <Gjl \ X <jj^_a 6 J LaJJ <Lflij^xl I O i ^ ■ «—-f I 

d^jLi Lal_ij} Jii I ^Jhj i Ol^j lj£ ^ ah.'o U I CujJ 1 Lq I . t_flat iai IrJLfl Lfl_uj) < 4fl-v I 

. Liilo ( _^o J La. i ^ Lfl.uijjj j tiLt cj Lu^W ^ * j li I S l^j j 

Jl *jll JL -%-) llAj <JjVl £y* 1 "■fcJL JJ\ <jl }Lxk ji. I jJjj ^lAJI Jjl=JI 

Ilk A ^)° i ‘ jiJ ' C*xuil ^j_i_i^_i_i_i] I (^j-a I g 1 \ \ 11 tiV L) QkiI 6 AJbj ^jxi_AJ | ^jil 

| 5 j-o <» mUI I I fl“ik ft jLl o^JUj jikl I ^ j I . JjV I (J-L^J I {jja O La ijui^ j Jl-iTij 

_ * 

. 111 * 1 11 \ A^jJ <j Lfl_j dt llA J-A i Je 1 ««iTi La-Jj {Ji I . ol LjJ I Jjl^J I £ j^-all 4-S-k Lka 4 % ^ol 

jljii ^ l<* kuua ^_J ll_fl ^ j m 4 q >a-vlI J 6 AaLullj Lc^ t *-v V 1 ^j-a 4J J_^ V La dJLlA La_t^ 

A ^ \ “i a ti\ \ ^lLc. ^-flj «!a- 6 JjjJLflljj V ^ k > ft I j\ lr>» a Jjjj < ^7 J Lall I 

^_i_fl_iJ I jLlj_^.V I (uJLH^V ^ »i-iA~v Lep ^ ai ill l^j CERN ^_a q( a > t.u -^11 

>)"Z" 


^jic. ^ * LJjJ I 0^1 I I o 1 I JL ^y> a JjJi ^ IjjV jxiaJ I o I ft. . 7L*\rt jXj-J I LJ A=kj JJ j JJLj CLkT-j Luo ( ^ ) 

^-AjaU LjoiI <. ii . . illftj T • - a j*.Lc Ljjj^oV I < jj^i L^_LaLfil I LJl.fl*i.~uVI jjjci-4 l^,L^ ^Jlj — 

-JLJ.I (La ^ ^^-iLi V p j-JI j<- lLc. >_> «oa i «Gu l^-^kLoa l jJc. — jLLaAjV ^^JjJI 


2^6 





Cj LuijAJ I CjIjajjJl ill 1 J JjC. j a! a > Jl~w Hi I Jda a j <o JI 1j Z ^jV I 

Jal in * u I ^ 4-o I, \ A~i xjli I j^-oj J-UuaJJ IjA*. LujLJLq Jjjj ^LilLj <<xj_l1qJI 4 ^ a 11 frj toll 

. L&fl JLirxl 4 j^L L$_il :4j}L lg_i I 4_i l_2k.V I Cj^ Lskj i Cj Ijli Jhll I JJc. 
1 \* A-l]q I Ifl JA j£> I LjmU ^Llljl S4 j}L IjU :4«aLLo ^Lal j I 

;^La JaxJ J-flLJI C l "* - \ I 6 j-A I |J 1 4_A LLo . J Lu&l I 4a^ !j jJ_u 4 j}L tJ^lj 

{jxk £ ji ^ I A^'ltu I J>X ^_ij>x La j_A O1 aj-uu^J I Ifl-i j_Lfl ^ JAj J L^_a LuA^-o jj La I ( j -0 
iJjL o-JI ^j^ ujji I Laj <"group theory" o 1 4 _i^JL_i *.»■ ■ 1 >» Qj* > oLu^L^JI 

5 t 

■L ijl 1 ^ a I J-\1iii I a > 6 j-A O L-C-'J Ayl I 4 L‘>j , 4« > > LI | 4_i Oj-lc. L<a tJ.iA.fl [ Jj_a I j 

4 > fl >*\ 4-u L^-j V <_uALj JX I^A V I . 6 Jrw1,o o^L Lc J iajJ I 4 -v . A I^J I OLax* 11 

<_ijl=u LJ t ^j\ t jJJ 1. 1 A 1 1 (J_aV I . Ji JI i fl. A J .1 [flat ^aj o Lc.^ aaJLI 6JLA J \ \ a-i 

JL-^I v 1 L~i~w j, < _ F Hl I Lfla tj- 0 L^j , | o 1 iiAj I ^Jlx 4_i ^_i«^^_a ^_A Lax. O Lc. j-oa-1 I 

iJjLoj ^j£. O ~‘i S jjj *A*\ jJ > » ^ flj ■ ■■ 4 m i-i lr>ll a j |j L~ ^ jj | i I^jljjV I I Sol a ini "■J I 

(3^! 

111 jSj |j jj^ dLL J Lla.V I 4 L A» a (j Lfl l^aX.V I 1 IL-A ^j£. v. fl \ ^xlrJ L 

S^iLo 4 a^^,*ta Lfil 4-ijLALfll L^AI j^Jc. 4jljlx1sJI JjxJi 1 g l^-a V L_a 

Oflt ina 6 j(jt —uj tJjLa-i J La -jujj <^j L . ^i . t . fl V 1 ^<>^11 L^jL u u 4* \ tin!I I J^a Lfljl^ Cu^ (j|j 

tj-a jl ^JLJI jflx lI J^LA JLzkVI LLlAjlx fj\ ^j- 1 ^ 6jjJ (^AjJLj 

a Ac L ^_lx 4^al^cAJ iaiLA jj I l^jLuj ^j-o 4 a_i_i_LJ I ^jl ^c, 6 j a JjVjj L,\a 1^ k. jj < IJlA 

^ J^J JLlA tj| :JjIj 

* L .^j L"> 4 |j Jj[ . 1 . 4/1 ^iJI 6 JlA J l_L 2 k.V I 4 t » II 4 iA n lr> 4 -v dlLjb 1 xA >|j 

Ja J_5 4-j( ~i\\ I OAj 4 _jV L^iJ_£ j I ^ \ J 4_^0J LflJ I ^jAl^L-a LaLaj LSj L*x> 

f 5 # f f # 

< J lU 1 cLij jjlj La La <iLzA^I |A ^ < La e LL_^.| L i L^ lj| <5jj jl La La <Lo_&JI cljlj^JI 

i‘iiim \ I *L 2 k.jjJ J_j^.j-a 4 jLj 4 fl rJ I Li Lx. Jjj t I I IjLL ^t"k «1 Lojj jjVlj 

4j I (_jAjA-fll , ^ c ’ O^-JI 4 Ju£ SjjLII ^-AjjLt-a-a ^yJ| ^AjjJU LiL-oV 

(fo.jill) . 1A :_^l ^ J^Aj «lA- JS - Gj ^S> (,) 


237 




Jl 5^ ^ ^ JLlA Jl ^k>jGaI ^1 

Jj 1 o^jl I j a ^ S<!l^lii j| ImC fi -^J La_j I^J ^^LloV I ^lc. 4 j}Lj J I—i_a. I lJ LiA ^^u-J <La | 4_^j jJ 

/^Jj ^j-C. ^j^Ll 0^ ^-*- J L-lIqJ I ^jl *Lfl-.L-fl a. jATun 4jLi ^-A-ijK-i-fi ^.L. aJLi 

Jj I ^-Lc _UJ_=l. ^-^-1 JLi_Q_i l_j_L-al jJLfl . ^<Lj_J I <L±£ aLuj I V Llj^ ^ A Jj Ij^J I > fl jt t I Lc»_Ux. 

. ^a^_Loj jXJ^Lo i p LuJuV I ^Jjl fi. i ‘UlljJcJ I 

f ^ t 

j~u jJ I I J L.^jIlJ I ^LLa_» ^jja e^-^, 4_»L1 aj 4 fl ifi ~L I ^_fi ^_A (* A 11 J i I 4 L A X a 

* > __ . 

O La. l i.ii-'Tfc 11 ^Jfi_i^_i_S JJ J ^J LlLa j i ^yJj in i 11 jj-o j ii in 4 »S^JLaj A ^ jl I j < 4^J I Q~kl I j 

aJZ J-c ^aJIj John Polkinghorn Qjj > >^JLlH^ o>a^JI a 1L_J JJj j_*_j JjLUl ^jJI 

f 

' :^ 15 iiajoJ I a^laa. iaAj^laJ I 


J^ 1 o 1 -J^l ^ f L r‘^‘^ * a H^I 

j^U-tJl Aai 4_aj j| ...^uL-JI jjG-Sfcj Jj ■ ■ .4.1 > "kll p^_Gj I \ fl 4-JUJI ^J&Jj .^. ,jL» 

t p ^ » 

5 j lg—a ji£ I Uk. JA* Jju J) fl *v*n *—j-ac. I La^_fl Jj I ilLli I V dll j £-oj 6 .Itt’ift a 4->j ^11 

( «CG_1 jjiJ I 4 fl ifi-vl I L J“ ‘ ■■ I ^-L. U-flj-uaJ 

ijU; O^k. i J£ 4 -ij_laj^ »J^JI fl !6 La i nl I 4 ->jU\ 11 ^Lifi O^j 1 a£j 

JLlA 6^ OL j» i n ^jJ I lcj ‘^>^1 Llj^S ^jL ill jlL LljL jj 

1.^ K ^J\ A I V J^Liil 6 j-A j 1 cl f V I a > V Q i*fc > ft U Jj ^ ^ ^- a Ll-i LusLalj 

^ 4JI jLiJLI LISJI J^j . j^iil <Lll Cj 1 a u jjljJ I jj | j 1 4. & >fi -i 

j^-jJ I jjLjJ-aJ I ^ya ^i.^J I ^J-L. p^-lL Cj-=Gj 1 js l $ la I 6 »J LlA I I j-ILfl I 

. ^r.ln.i. uJ I L^J 


Cj L_j 1 I Jj I ilLuu V Soi a i I 6 J-A (J^J 4_=k.LaJ I Lo : J l^_o JjC. 4aJiL^Gj 6j-L^. I 4Ja_^-La^j 

* * 

La La IJijj i_a L 4jjL*JI ajLU ^JC. L$_jLi^C. j| 4 \\ y f 6^J1 J^SiTn liLb 

[ ^ ,\ fl i 9 ^^_A f ^Jou-« I is-A ^ll I 4 _ajj 5L1 I 4_a_JjV I ^Ja* a ,(-^-lZ 4_3»_i_iJoJ 1 

^jLl^^I j-LxiJI A jLJljj ft^La_tIi^J 4 »>U11 4 vfil"kl 1 ^ya (J*\ i lu 4 % it<V I 6 J-Aj <Cjljj±a 

6 JjLfl J^wj p^il ^jLfl — L)- 1 a a ^1 ^lj — JiVI G. *i 11 oil i-^il 

j i i I j y t lCJ I 6 j LlaI I 4 fi > ini 1 11 ^-^-1 J L-a_i It jfti £> jj J_i I AAj . Li_a. jJj \ il I O LjjaII 

# 

. J^iJI 11a y Lai] ,^1 
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? ^ a *o a j* 


j^.vx ^^o-J ^ * > lKII L*JI /jLi Oj LUI <_J LJI LJuLil ^-Ioj i j-^kj| 

s > 

■jtl-u] Ji_o oLaJ£ JjlIj .cjL^iLjJ I ,j-a l ^_ > 5_jcj JjLa jiLkj <Gitj ^^JLlIj lj^ 11 

# , ' t m 

. Lukil < * n l O l Lfj 0 * »■ »'« 0 f O^J^ O^ O^J L>-=*^ U^ 1 L>^ U>“^ J-A Lq j 

Lk. JLoj I 4 JI ^ I ^aJ IjjlI I ljj^-fl Cj L=xj J 0"° JL>*-^ I ^Ljn Oj I J Lla J j -v ^ j ft J_^ 

S^JLaJJ Lal^aj 4- l j Q ir 

Jl a^L» a ll Lf l^_jLL-o ^1 jj-cl ^ L ^ 3iJ^° J\ LJ^j A_aJ 

•* « * e 

<_J j Aj-=x_a 0^-* 0 I 0*- ^-*Jo LlUl I Cj Lai^J L 1 (J J-xIi Oj^i La jJ^ I n >A Cj 1 a ti 11 ^11 LLj^i [_£ 
6AjA-^. <1 x-kLj «lLu^j Lj _fl }La. <J ,1%) j- LLLa <j(iaj jA A-»A_=x t _fl 1 jJul£ I <<L_l1o j\ dr I .., 

c^i,l ! j_i_ij L&j 1 ^ ^' j_9 «Lc.j Li l~i_j LSI a_aj j_ a oLfl 1 it* “ I lj » LJ^j 

< <jlLUiII o 1 0 K11 ^-L. olcljiil 0*° j ^ J ^0^ ^ I ■ j j ^ UII Oj 0 ^ jj n \ 

jjjJI <ILa. j-i-c. ^-Oj j) 0^-®J 1 ( j ’ifl Lt-aj OlSjJI r ll^l ^j-a 1 fl ist i» 0^J 

jAJjU < JL U l ill I CjLaKJI Jj Lfl < a]t> trf>J 6 JAJLa VHj. 1 I ^7 j ^luiJ jj | e L I 1 ^ ^ . 

LiUj v~ 1 1 4 __la_J I 1^5 ^j_fl 0 ll_A <La_i Lfl Cj^Lx-o^J I Jj | <Ia L*gj Oj Jj V lij I . 1 1 ijJb I 

■ 0 -®^! j-u-uij O 11 I 4 J 0 1 ^ ® « »Lc. ?iii A^a Qj ( Jalj jjl Lol 

j ^ b » j-fl I 01 ^ ' rv - 1 ^ A f ■ VI ^ > » ,ii a >1 1 IJla oi - ® ^■ *- ^— uO. I j-iJi a j ) 1 p 

^iJMO^Vl 1^0-^- O La - J i.ii .y \ I lfl-.J_i-a 0 Ja 4 -* t .Ull 

IjLA :^u^j JIOj-JLfl Oij pj-U IjJj Ijjb ^fl a UaJLa 

s e 

0-® I4J jSLj I oLfljL^JJ L jj |\ \ ft > ^ I~-v 'i < i■ jj Ijj t nil U. I <j>a. j 11 ^-flj «^L^x^a J1 

I jj-o ^ ix^i >j . I <LojJalL I oLillaj-aj $1 »J > jj IjV I IJ-J. L LLJIj 0 ^ 

*lL&U. 0 l?^I J(S ^*‘~ 01 (jJ^ S LrOJ 0 ^ La I j| f <a \ \ LI I ^j-uIjil I^J lj I I 

6 AA JiLo Jrti q-ajl-uj < 0 l^^ 1^-® ^ 0 L^ ij S^ J LJ I Cjl fl j iWill L ^ JU o 

J l xl j Oj^I Laj_^j oi o 1 'Ll—O 0^ j-®Vl jAj (Iaj J^-aJI 

* 

John Leslie ^j- 1 ^ 0>^ f ^ Ai,rf * >i0 JLa ,j| ^_lc 1 w^n Jjj <j(j ^ >^4^11 Ja 0^J 

■ _ <.iA^La. | 4- LaJ 4 *v t “ t*\ a J ^a> . j j 0j^ ^ 0^" IAA t LcA~i > h Lj . V <-» Ox V I 0 i 

p Ij-lxj < ^a-a-i xai. I <uju! !>LJa LoLaj Ol^ - 1 0^ O^ -8 - 1 l <j^LaJ ^m‘ ^JL*JI JL^f 
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^ If- «Lc J-lLuL Ij 1 L 4X.ji.ll I ^.LaJ I J , ' 1 t.c ,^Jx j\ J_=xj_i ji 

u * > t ■; i 

, *_iJJ ^ jJ ^ 4i I ^Jx LJ jJ -lj IJ i~w Ljj^ .j Li j L^allrw L j (\ V j jj-=J I 

t Llj bJji jl 4-Lv»*» » jVj Ji 4 j I LS. jJ k i I Jjl C-J-3 4_ v J I OLilaJ '" A 

^_fl 4_A_Li_La *Lij^Jcaj ii ij\ I 6 J ^ i ilLuu a 1 Li A LilJ i ^Jj| 4 l u j *u A. X lia j| I o 41-t ~t» ^ If. 

L^ ixh (jib pi iAq I jl 1 j-i j ■Li .o5\l i jl^ < ll ij 'v, JI Oli_LJ I a jx U o i ~w \ X *ii 

i JjjfLU <L-U I AjjV I JoJj-i-tJ I jJh Lfl_J | ,JjL I J I Jj-Tk— laJ I j_UJLl «L ! u ^ Lo L^JloJJ i LL»J_i_aJ I ^j-U IjJfl 
Sj i ~*. \ X JSLlJ I ^_fl q_j-qj_c LL fe jjx^l I J J a “nj t ^ a jJ I jl ^Jq-JL I J i.fl *.i 11 jJb ia ^ jL^J Ij 
4 ^ >V/C j U i 4-a.i aJ I Jja 1 *Aj i I jjfc ^lujj jJ I ^ a 111 . ft *1 I jJb £ j LkJ Ij 6 J LL I ^_A ^J^. I jJ I 

c C * 

£ Lii| L^-J | ^j] Lafi jJ_lj Ij flJ I 6 jjfcj . 4 jj1L±Xj IJJ-LlJ I (^- a ^ L*_U 01 i!a a 11 

p * * g > p * , . P 

. J jJ ^J jl ^JL-fi CtflALQ Lfil ( ^J JI S\~\ CjJjI Ijl Silllj v_ft t*S t£jl ftir jXXA* 

- I - • 'J 1 ' ft f ^ ^ > t 

4.*\ t Aj J IjpuxJ I ^“V I jijixj < ^ «a xa ^ jJ I Cj Ll» l^J I ^Lfl Q>aA^ Ji L^_j I 

t <->j li *-l I Jj-o L-alj-Sk. ^1 ^J| ^_j_ 4 j_i ^ > s\ "h «.7i 11 ^ i7il 1 jjjJI 

p * 

L^j| i a *\ A .j ^T. t is ^*Ljj( Jj^-a u) ii\1 t <lj LLa 4-fi.t Aa. Lllaa L^J J Lcl^J I j < jLa ift^/ 

!(^jj| V ^ ««i ft n !^y^> lj)AJ I 6 JLA £j£. Urtiiii I jJ_A . ^ * mUI I LaJ I e Lij V* 

6j_^J I J iii-ki t> «. . l c_j^-I I {jl iJjJJ (jl 4 ^ a i o^-1 1 ~i~i 4111 L^jI 

j» itii /j a iIn ,j-a-o L I v fto-u^U ^ lUI L I JjAj < ^ fli lha ^La^j I Ij^iJ I 

.k_>^JL <7) l^J /<! 


iniliof 

C.orwJiHon,. 

\ 4^ i' 

LAWS OF 

PHysacs 


7_ ' \ 
i i \ 

orgtjnii’L; J 

Co*wplex>^y 


tvwiHrr 

\ I / 

LAWS OF 

pHyscos , 






(NT) JS^z 

4 l-t> mi ^t-o^L-o I A U cj ixtil ( 

4-flj a a I qL iJa f. ^-Lu3J ^jJl] Ij ,<L_IJ I jJLiVI <JLJL ■ 
jjIaIJI Jjla La.jLi. <J U. ^ Ll j L^iLxii ^jJb <3_i_JoJ I I j5 

e 

. Uj jji ^ . tkr JIj 

(NT) 

i~i l jA I (-A ^J I AjLaJJ I" i ■ .i ill J< .7.11 t i^ja 

4-jj J i-a 6jLa ^IjJI LLaii I JlfLiil ^jiL j*£jj (^T) 

. 4-ij l^JL LoJ_SLa 
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JjliA 


4-L-L-JI o l I ^ t J-jJ I J^a ilLl. >L • 

<_jjL \ l I b La cj-ojJ aa j .< ftr. 


a .1 a i .o _J 


4—^.Ijj I ^Lj -v"JI j> I 

-= L ^-“ jl SjjjJLo ^ (JJ.u c. > '"i ^1 

Lu I Lfr-iA < t t Ji i »jJ I a^^aJ I j . jJ I L_<a LJ I I D J_=J L L^-U-jj £_a £_j L_*J I |J-^ at I 

t fi f _ f 

I 1 iJu i 4 _j^_LlJ I Ij r Ou 4_i I it* > 1 <JLjuj I j <£jAa-a d) LlA Ll-u i In ft ft I J.'A. Ij I 

•ft 

£_zi jjj i 4_^j_j 1 ii~i tl l Lcj a ^ 1 I A J_A ^_a La j l^_a ^A pfu JA 4 l^L 11 4 ^ ft 1 j 1 ft 11 Cj LIoj i .JLl I 

* s <• > c 

(£ jJ Ij t jj \j£i 1 6 La ^j-u ,^-o i n . fl .fl jA i A A *. cva ^jJ t a*\ jJj_j j 1 n \ 11 Ljj^ j I ■_ ■« * ■■! | 

4 1 7i A jll a V L^J 1 JL ?6 *LjL (^cjil j »_j Lh°j) S Ll~aJ 1 ^a Jt^LliV £jlil <j| j j 11 

<jl ^i\ Ji 1 T l I ^1 . L^jJj-l-J I Ci LjIJali L-w^ilxaj IjA ^j^Lo ^ lint ft’il laa ^1 -1 

« ^i.a.i^x~il I 4 _^>A-JjAj L^-a I J^JLi_o IJ LAjlJti~nl I j_^o j_ii I ILa l^L Ij~I ~i L 4-i j-L‘J I 

• ^ L^ 4 ftj 9 _>ul AjLlLsJ IjLL :JjL-ulll ^ a » 1 J 
J j -V OBj « n I» ft 11 ^Ls I ^Ij-^Vl 6 J-A <Jj| <j| J t M « ~i I > : Vjl 

1 * JI 4 a i j L 1 Jj ft .A ““ ^jJ I 4 1 a 1 J 1 a 1 j Cj L^JoJj I ^y \ju 4 eu Li ^ a -^ > GeorQG Gdle 

ijj| i I l£_ij K 1 1 JjjGj JLlI; Ltii LjJL I a La Ij I <_«ji=uJ Ij ^ 1^^ I <tj-o^-a 

J i-^ri ^,1 di il* ft <^JLc ^ja J&\ <_ulial ^J| Jj-5j < \ a*\ 11 <ii t-ft tl { J_c. 

# # (I # 

I I I mlL I » 1 A I f 4 -V < n I 4 t 1 «*) cJ La i I I JJh m iJaloA a Jft ra> Ijjilo 

4 i iii ilnLlxJ. I j_o < i in \lnlui-a Jjj_j ij£.La3 ‘L-flUa dl llA L jj < S ~i tii 4ai 4 j-° JjVj 

LLJ I ^Jft-^11 6 L^> I f^xi 4jj y I ^ L. 4-ft LLJ I AdA Jalu <4 mn LLlsJI I (J ft-^l 4 LaJ I 

4aUqJI Lx>^ u^LS^JI (jLS La ILL . 4 n« t \ 5 > iLLlIII I aL^l(j 

4- L.. -. ■J 1 o l ^ ^ i >a I j Cu La I «4_J Lc. 4A LUI ■ ■» 1 \ 1 t&r I^jILo L ^Jj < 4 o n ^ 

4—2WJJ JjlA J^x.Ti_i ^Jik i ft \ I ^ I In’ ut\ L-1^a l aJ I ^j-uLa 4jj 1 fl’l o 4-SUaJI am 

4 ilf. jlllm ^LJ I . CjLl_l**_lLLLsJ. I jJ^LaH ^jC- 4 -v"> LJ I 4ALDI A J^J LiA ^J-o_*_i 
La : i.7j La djJ-k ij ^jjo L>-~ o 4 a 1 Jnll jjLo-iA LaA . ^xSD I KnK u ^j_ul > ^A ^A L _yj L_uV I jA 
S4jLa L..*\ LaG_a ^^ 11 nIn 1. 1 A 11 J Q^l I a I ^A LI 1^ > tliii ^ i u t Ut Jtl I ^^JlD 

c jjj ~i^ >1V I 4 i- t o i -LJa llLa tjft ~h i_UJjJ LJ a *"i La Ijl LjV j lu I j ^ Inj 

V I j-uli-i VL—» 1 u.uAj I 1 11 j^ aj | JA Lj I ^ I t 4jL-q 1 all I L-uu-JoLlflJ, I Jazw IL-La 

fi c c f 

I IJA iJa-a Llj-oLj .Aj-xc. ^ ^-^jlLjl |J ft 11 4 \ t u\ IL |Jft i a I ^jl\ Vj (j-^l ^ 
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^j-j-u i i a qj I j. jj l_i I A j—a I ^ [ < J/ i i 11*\. a ^ I LL-i-i 4 j | ^_lc. V I cl_1Li « 6 ■ ^jj » 

. 4£.j_jau jj_L> j] ^-L. V J-i) Jj-lLi^ 1 j-u; Jja 4J La L^-sLi < La jI 

5 _ _ $ JS . 

jAa i ^)4xJj Cj a i Lajj jj-A La I Lojfj JjJ*^"* a*j 4. a i uM JjLfl iiU=JJ jXJ -L-fl LuuLi_fi Jj] JjV I 
v-Jij-JLj Jj I JjA cJ-*!A 1 I l^-LJ L£ jL A JjA sll JJJ -1 I Jj-LL-J I ^ J_C Jj£jj • Jj-U-» V I JjA UAA-C . »■<■!-> 

t i 

I nl^ \ a Jjoj IcJJ 4 A >~i~> i ii Lo < S'LiJjJ l 4-1 Jjj)^*i«.i Jj 11 i \ KaV I Jj_ij-A J)-a (£ I i LojJLo 

clLi_& Jj| j ■> J C. 1 JLiLI IjjS .(Jjlj-JLj 4fll x~i a Cj Lu l^_o I J J_a."i Jjj ^j_oV) Jjl^ Lo ^—a 


La LaI ^u, Ls_UXL 4j Lfl < JjljiVl JJJU 4jjJo_J ^jljj £ LLil] J, j 1 , Cia~>j Jgj_fli <ij IxtA 4_u l^oj 
.JiiuV jjjj ^-Vlj ( _ # Jc.V jjjj iilj <( jj~ i 4 .m i ^JJ jjill jj,U 

J * 9 f 9 +*., 9 

l-o ^ > o Jj^SLlj ^jaV I ^jSk Lojlj cJLi-A Jj | tj ' ' — 1 l > 1 41 a! I — j a] Lcl Infl 

# 

jj 11 in ^ jJ 1 j-* &j-i-a-il ^Lijj I jjjG jjLfl <Laj_a_»j 4_i^^w*klI ^>U LoLoll ^jisLo-a 

jjll \ >l^oV I o-> 1 ^ IjI L <iL^ < u 4 -jJ^*_LI I *Li-jI jj-o mi 

JjLuujI 4-i_i [ ii*Lo jl 4-frjl t .tkG.o ^jJI^_C JLub Jj] |J i -v "t > Jj I e-j-cJl <jL® Jj-i-lJ J ( X ILo j \ C. 

.ji\ jjli c^: r/\j r/r oVL^Vi o:t^ iji Jliil ^ <L^ti oL:l^Vi 

J^yjj ^j-Lc.^ U ^JJ*^ JjLijLLaj-o 1 Jj LiG I 14 JL 1 LLGLo <_u J_lo JjI^I <j^Li ^ > InG i u\ 

o'^V !> ^L^-1 V JJ-c ^Jl pjJL I ^ 1 1 y > ^l^ajlII ^-Icj < J- t L<.uV 1- ^ wJ J l -a ^o 


. qV 1 0*1 'y.V 1 4_fl 1^ 4 _lLoJlj <J ^.mml 

<JjJ^JI jj-fl < I 1 I O 1A Ll H-vl 1 ,j5i ^J| Jj -L\a JjJjV^ , J j JjA S^JI jljG-oVI (J-L^J JjV I 

s « # fr » 

<JjLy-A.jj Laj IJ 1.^. Jr. ' 1 ‘^) * 1 1 “ 4 —il-o^J I Cj 1 ft u <«y 11 Jj-o L» I 4-^ l^j ^ Gl I 4 \ 1 JI ^ J-C (j Lfl 
Jj-o.i s-\~~ 6 jj-L^l I 6 j_Aj . 4 Ifl*> 4 it ifl-y. 6 Jj_y.j-o Jj I| lJ LuA JjJj I U yJ I Jj_lj y.V I 

clii j J-°j) LGL4jio-a >—S q ^lg ^ I Jjl ^I ilj-lryj Jj 1 4 '\\ n j Jj I 

. 4j-i L^-i^U I Jj II 4c.^oa-o Lo Jj I^a 4a£. I^jj_ulj Ja. i (l \ftJrk\o Jj*\ o \ Lo 

(jla 5 Jjjyj_o LSa j I 4_iJj IjIa Cj Lu L^a I l_Aj Lilc. I — Lo ^ uia i — <^>y. \ ilLt 6 J Ji~l I Jj II 

Jj I Jj| J-i V LG!! ( [(j lo 1-lA Ij (_^j^ 1— ij-i-u £_lLJL J_aLlIua ^ I j <(4aj-JI ^_fl 4jjL_u_a^ 

fi 

4_L J_J I |J I^jl] I Jja Jj Lfl I jJj < 4-A^j C~i 11 o L-LjL ^y, JjjIj »—J-AI..1. 7 .1 L I ^_Cj) CjV La 
J jL -1 4jV 4 11 n ^ iJn’i t.u\ V 4-ijJri‘il I Jja cJ_a I jjh r Jj-i-LA LJlL I 1 ~v i «i i ^J-o_aj i— i^-i_u SjjJjlII 

^JI jA-1 ^_fl LAj-IC. £-A 4io I ^IaJ 6J-l_ji L^-J I jJL-tlu i^LA Hnj'l 1 ft'lU <^-lL»J 1 j i lfl 4 J 1 j V 1 (J-LJ-fl Jj-O 

f 

Cj J-i 1 a (j a j . J^-aj-aj ^-jL5 ( LLoj ^ iuil 1 Jja 1 n *w f j 1 o*y 1J J.L cl L_A JjLfl dJj • CiA ^J 1 
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Lfl *i a kfl a 4jjkiJ I jjxCjj S]>LiJ I Jya J j c j j i i&Jj-iiJ I j-o 

I J J—U j I ^_le < L_i—c^J I 4—uj^J L j i In i i jJL I e V j-A J- 1 I J J-; 1 


\j Ijje jLs 6jLi 4 ^>^kJ1 
VI L$—lL_ i A -fl Lojjj <j_a| jl 


II jl) olbjCjl iajlj ^ 4 —oLi. L—>_>JI (>> 1£J ~| ■ '■ « Jil y j)j < Lyt 


jL5lJI je Jj-*-a-» Ci.iui.iI ^-ijki)I I JjJ&II jx cUj ^_aj .I K li 1*\t-n 4_IxlSJI ^_Lj_JI 

Ijjb k^^Li j] i»_9j_uuj LljU ILliJI JlU ^ J -1 > J I jvfl \a j A * J I jxfl ^£.111 ( jjj_Ll jAJj ^-ie|^ 


. jLkc^VI 


4_jj LLJ Lo Ja ^Jj iij] jaI p-J >4. fl . i .ijLi lx pJlj-C Jj_ajj CJ-AjJ I ^yj J. -a J I j_A lj_A 

* _ _ c H « 

IjjjuaJLo 4 11 '■» -v " 4«.kfl 4—1 LLq_i jj5Li jl j ’^Lft .! j^^U I —i 4 ~ 1 . 0 >. < UJ ^_le LjJicI jj : S ^J JuOLi 

Lil «e 1 < A fll I J ui j J -j p^—lL j| p. I—kj ^Jj LJl A-\ I *>»i j*» 4_fl i 1A j j I jjjjj l^j 
LJIa Ljj W 4_aL ll I 4 _ijj-jlAJ I Cil^‘iiill I j-o LfljA jl joj^ta 6joule p Ijj 1 x_ifl jk.J I kl^-a I j] 
^jo-Jj jj ( lii jc I 4-L ti . A .x j_}£]l j-a ££jA,| jklix ^4jjkjJI v„»JhJJ I S*\ (_£jk-u LijLfl 

jjvlI J| [ / 4. a jk 1 1 ojjfc 1 ^ a aAo jl j^ a > ^jJI 4 oh A t I CjLuj^lJI jx JJ-xil J_a <JLxA 

tllllj-A Lo <aU '-i-Jj-AJ 1 Vi^ Ai 4-jLa <joIiLi -0 Oj.L^jj t Jj-L^. ^Li lj \ jl j^-*-» 

Jj_flJI IjLA j_u j i l fl’ii I j| VI f jlj^l SjX. 4 jjJoj j—o V Cj jJolLo S»lC jljJb jj Jj-ftj jl {g\ 

, 111 I j-a LiuualjeU Ljjft JLlu jjj jl 


* 6 

j_Ajj jl j^ AJ j\J A I JJjJI jL^ Ijj i A r jVl 4 -A.jJqJ jl J lj i 111 1 

I^JLJ :djili ^L. 4 j L^V i jj^~i in IjjJ 1 j-o 4. i "v lj S j Ij-^I 6 J-C. ^Jc. J-jJjJ I ^-Q ^gjl HI *ilL 

— jJl (jjlill (j-o J* ' "J : Lf jl^l'l) ^iLAAll jj^JI tjLi JLill J j 1 J-U (jJfiJ 

I p I Jju-U LijJLi *i\ i L_i ji I j Lii j I Je lj ill LoJ Lk_o jl^ jJ J I tb l >-*^11 — 4 ^ jl^ Lo^o 

*+ J ^ j 14 flkVu o lj a j-o 4 tie j-A Lo-o jlSu Jj (ml I i fl ile j | < ^ 1 i ^ JI J_i j_Ci IJ Le j I 

j? 

0 1 1 A*> Lo Ijjj 10 1 i-kll to i-% iti’i j a i ATi I I 1a ( ^ f Je L^jejA-^ c lj < ojfl" < no Ij^j 

e_sj-u_4j Lgj At. ^j_A j_iJ I j La ^jlj lie. j^iZii SjLLI ^ lj_*J I j-o ^L, Lejoo 

jl 0 1 L-*.il ^UOLUJ jk Lk.il 1 jjO 4 a lj jj i i m < 1 -AaJ. I 4_flJ jlaILjj JLlAj Lj-A j^lj . j-t qxlLij J jj uo j 

p A . A~t I pJLjJI jj j 1 n i ij Andrei Linde jj_J 4jj jj I ^u^juJI ^JujiAJI ^.jjj si jl^j . ■ tn ^ 

._o J . -■ lilt 6 J-o Lfl I 4 aIjJI jl jl i*ie L 4 "i«ii lj J ^_Lc ■ < j i^a JI jx kjk-J | jijJ J1 jJLo L5k 

LjjV I I ^ lx 6 J—Ij j-^ L_u ( 'u - 1 -i-fl 'i I Iaj j I Lla Lfl_o j>^-» jlj 5 j J Li j jj*lJJ jj^- 1 
Lo-i li j_^5Ll I 4-fl La 0 J Li «LAjjkjj Ljjajj IaLLi jl jl < ja] j i^x l jjS jZaJU jl j^-oJ V 
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Ls j I . c 1—■ A .cl I y I^JdJ \ s _j-A La_o I ^ LU-fl <la-~^. Li u 11 4. l J L*J I 

f, f t e { 

I 1^.11.U t i l — <u 1 J I I ^Jl 4__i_fl c Ll-lIjV I i_w n i i 4_a. L^ i Cj I ^j-L ^ p ir» il I 

. 4.j fl » Lj^a^I ^j\ -a i V ^jJI jlG^VI j-oLJ 


o^j jjj 


LLptijL ^ a ^AjljJ j" /i > I ^ 


l> 


■Jl Ij 


J-6 


t 1^ iti^l Z, W p 1 a iiii*^ s_j Lu t*\ I 4 i fl QjjuJ 4. 11 luj v ~j _1 'vj j -\ 4_Jj L) I L ^ i ft 11 ij 

* L * * t 

I P La_i_i_u_aJ I Jl-J j-li P-ajJj J_5 p V 1 •%■ a jj La LL l i uun i1 J i ~yj-l] 1 pLjJeij 

<L^_j Lji^c La La_i ^jV Ij . fll I Lj mi 4. 5Ll ~il I ill ^yt Li_S 6j fl. I ^ I ^ju i) Li-a P ' \ i|j 


^-fl JajJLuall ^-C. I J_1j fjf\A i ^ (Jail 1 (jj—S lj_A l fl ~i a .A *k~i ml I Jajfll mil ^ 1 fll I 

^... I j Sl -Aj I ujlsJ I j I I J1 O -I T i l I ^ p V LaJ I ic^lILa <Lcj_o_a-o i j^ 3 S J-'a. (j 

, 4 a I" -^ « pV La. -lojfl-i.uLl ^cIjUI q_i" j O La xjju aJ ( ^.Ual I J_-aL> Lal^j=wl jlISV I ji-\ A <_J] 
i ya I I <S< 1 CiLajIjll I ^-L. LljIj) iT«r J a\ x~ Sllxlll pV LaJ I 6JJb ^I 

^jl jjl LT^ 1 jJ I^JlI I K \ tl^Li.a 4 'L ^51 4 _l i > fl 111 

IjLA il^i Cj^ a 1 jAJI <^LaLS LLLc JlLaj «—flj- 1 -u La {j* fln jl tl I 


L)-4 j^JaLi-o p J ^~i jj| fj^A t 4. aL A. o pl^l i ~> ^ 1 ^J_i I p i ya ^ | — 4__LtjXJ I ^ la-J L aLll I 

f 

(j-a LpJ I jJJa JaAA jVt — < Q1 ->. a ^ lA i iajj (j ij-*^ 1 v.ti.AA — 4 L.AflJ I 

J, : 

. J i-*-i i$\ [ LiJ^j <_fl J_L^ai I ( jjS~j-u l^_aLSj 1 ^ K i7n 6 LiaJ f L^_&J I ^ LiraJj 


Lu^l L)1 til j 1 ilff. 1 L& jA.G a JJa ll I ^JI^jlII 4_iji=u S^5 L>-° j^ic. 

a 

p l \j^i I ^ya Ijjx. Ljjl^ ki I p^ .-^ Ij J ft A f4 Jt l liil 1 ^jC. <ijj 111 P Ij i iJlr.V I < \ If. 

^LSjl ^^jjjj-a ■_.! i \\ ^iUI <-i J juSl i Ij <^_»LuJI J^flll JajJL 4,~i i7i flL L^_la JjV ( fSjLaJI 

pj^j ^I Aa-lj Lx>^ lf* tijL jLxJI ^j>_p 1 V pa^LiILj) >v l& a~> JjjjJa 

!(Jjl -t*4 ill }LiLi 6 jjP j-A ^-a-lc J^Iu 4. t *^>“^11 ^J| g-1 Li-w VI jju£ jiaJ I I j_A 

# 

p Lc.jj-a-a^a QjjJj JslAJJ L 4 t*\a i I Jj J < Li a 1 1 Ij <a_t-o I^J I 4^K. i.TlL I l >A 11 *J L_Aj 

^jJ I 4Jj-oV I <j-° 1^> ^ tPJ I j JJSj 1 jLl! ~^.^L1 <J| 4_oj *L-i c. I^J I 6 Li_aJ L J^l* V> I 


<5^Lc, I 4 J — p t a i lit^l I LL 6 flic. (Jj-a — ^u. iur* >11 J J-~i 4xltfl Lla J La—a ^-fl 1 ^ 7 llL^c. I 

J_^_mi f^yj —lLsi Lijj-1-flJ I 6J—A J-Jli 4—lull 1 L *G I Ij—A j^pj . 4_Lja.^J^j_J L 4_LIa 

. 4. 1 11 ~*v 1 1 1 ^ ^ t l f 1 ^ L > j , ■ I d i... 1 1 L "v 11 I jj . ..a > d . 9 a l * a. jl j i >1 L Laa a. \ | d > ' ^ 11 ^ \ 
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I—j—>- fl J I J_>£. f 6 dd. -M-il I JjIjiVl oL»jJq_j l ]^ jj-xl La SjLc jxa I <JclAj 

< l_L» j_laJ I ^j-u IjJS JI ^Jhj < ( (S-J 2 ^ \ ^ ^ * ‘ ,J - L ^ 1 ij Ll-sJ I £-a 4 Ciii-Lj I 

JS 

^!i] I dJ-ti £—o 4—i-ti 1 x’i a!\ LdL ja-fl 4 JjjfLi 6 d J—^-o <j ljS» I j Lxa. Ij < I j_jl! I ^JJ -k~n 

Ij5 j*-a LUj 1 *0j « LJLUIa 4ji a a Ij£V I L-° j i“i dJ L_a | ^i* > Loj 1 ^ 11%~ ^*\a > V 

up jl oPi ul u^i uulh^VI J^-° ■ Liijj-all 

Q-LlAJ I dij&J 4 IIU ill LliLajJ ^ *\1 I ^>jj fj5 (Jilfl ll £-Ja-OJ I i.til I ^juAj <J ^jjj~j >11 ^ Ifc 

— LpUj ^JLxU 4_L J_J I oVLrJI ^jC. Cj Ij Li.~l.-v L Ld-oj Louj 6j ul IjiV oLijiaill 6 J_A Jla 

. jj-ijljiJI jjLi_Zu <£ La_a o Ij LiA-i Ld-aJ V — dUd ^»X.j] I ^JLj 

<Lilj Ij_fl ^J j lAdj-a. £_a*jj Oui_iJcJI j-AljJa Jjaj jj^A A*t] 1 ^jl Q L iSi 11 <jua <!*JJ 

^dL ^IjdJI ^_L ^ju-J j m ft~i 11 I JJb (CjVL^il jLlrOf umi i ,j| I difcj < 4 •% j -a i /~> 4 

^Ij pi A I i— «i *^kl 1 1^-J-0J|J Lp ^jalAjLLII jJ-dJU I k. ■ Lli I j L LiV < I 

J>L^, {j* o V Lai I i, ixajj i Ui-ij-ii-U <xAjIaI I I^S) I p j-rk.5^ Li^Jall I I j L&Lm olii 

I g <_c. J ft -v ^ \ I iitrt <jjia_j V| U.La^ Ji=^ 4_J^/I 6 j-A tjii j-% t A 4_J] 

<jLi diij ^j-a Ij . J t ».1 fl~ll 4-a. m I jJb l_m 1 jj-o J-ij--a Jjjc UbjjJj ^l] I j ^_u IjjaJ I 

01 AJjuiAiJ <i^aj I j\ i fll I LJI ^ jJ I ^Jl i fi t a ^ I Cj Li^ia-J I I I ^« 


^j-o 4 i *tn Loj j-^ti t A <_J] J^La. Ifl ilc Jj-i-^aJ 1 K j ... ^JI ... 65 H I Ljj-uj rJjiJ i 

<L_ajL^J JukiLj Sj-L-aJLo <-Cj ft a ij .JedU Ij < <1 j 1 n "t II j| <-5jl m "it I 61 a mil ^aJalll 

411 “ t a [^ dll J j 1 ^% A <_J I 4 t rt^ll C Lcl » jjjJ 1 (JjLaJl La_ij_i dllj ^j-a ^c.jJ I ^Jc. 4 j| Jj-^i <(JjIj_jJI 

. 4 ftl~ t -v .a jj II 4 ahd. A ^^iaj Jjjlaju 

6 i^i 4.JI igJaJI 4-ujjLa cuoaj Jj I I ^Aau Lo^ a %.*!ua.a dUdJj 

fJI^JI 6 jii ±j* ^^ic. ^^aljJLc .1 4_aj L ^ii-J #dilj j-oj <^4J-i_^JLt-u_x (Jl 5 ^ J - 4 ■ 4—fijjLJ I 

d_a^j_i V 4 jI |aX.^JI u-lc. 4 \ flU\l I 4 1 till ^jua (J5V I 4_flil_a—a LLljI^_ 5 j<A"t ^ “I S^-Ljill 

^ I SLa j I \a 4j> i.u |j LjS Jj^aj 4 t < Ajj j I 4 >4*\ > d5 t jl I I I (jilj • Ltfu I diljJ ^alr 

.<_ijLc CjLijLaJI ^jjq 4-jjLc j| ^.LLaj j| 6 jifl ^I Jjjij ^Ll !j 4-Ld a)I ^jjLi_aJ! ^ja j_i_ji 

4-1V I ^Jc. « JjS Jiuj <4 aK1L Lij I j 1 7< r. ^JIjjJI 6 dJb dJjL-uj La Loj ^uojiJi i_flj_uu LlA 

j_» Lfl.a J I 4JUjjljll 4_aji) I 6 d_A Lo ^jli-o ^jdl c*! jU-uiui (Jli-o j | 4 i a i I 4_u liJ I 

|J_lLI 4-AjjJq ui \ ni"l Ij . 4 j A -all 4-fl Jx*n\ Li < 4- a.U \ a LijJjja. ^Jh ^iJ I ^JIjjJI ^jj^Li-u 
[ a1t> \ n LL lx. Jj I it t_flj i u d-A 1 ij>4 C5 1 U 1 ^Jl » vV> > "k lla_fldJ wJjj-u jj^jJjjIjV I 
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<*J jim i Lli Li La 4 J Ll L£ ^.aa j J I^jJ I jjLu.d La~ j fl -l i ^JiLc I ^1 

S 111 L*J 4 >.i.u.il L Llj (a-u.a. ^_a I OA Aa t \ n I jiJ I 

I tJoxJf lj_A JJ_^ I |^>— *-olj V '. <L LaV I jjl 0^1 

4»_LjjjLfl V uJ Liii O-iIjj . 6 t i .a 11 4^_ i.i., A *J L <L*_i_JeJI ‘L-Aj^zaJLI oLc^j-«ajll La o 
Olj-AAJ JJ. 11 j a J L i. A J. I Laj Ij-JLj J 1 I J_xj I ,\ ill ~k 1 i ill 1 J_L*J ( Ljj-^ <^3^LLVI 

?? L -Li tlV I uuji 4_al . 6 LizJ I ^jr. Ja Ifl -k 11 JoAfl <_i_i_uLuu I <jL»jJa_> <-aJ«aJLo 

O IjuXi (J-*-I < S ^.'i ~k Li 11 L$J Ll^ 1 600- JI ^ A Li A a oLjjjj^Jj I jll ^jl < <La_ I Lj n V 

a J-f-1 <-J-iLjj *LLilj <-ji_i_sJ l ^ J L u LAjI IJ La . 6 LlaJ I J Jk-^-j <\-y j.Ll I <Lc_i_fl ^JJ 

jj I^SiV 1 c>» ^c.^-o-=k_a t ~L n jj l p j-oll Lojj S Laj^juLU Lj^j 12 ^ i j I « 4_La aL I *LS jJ I 

«LuoLaJ 1 <I_iQ] I L j- 1 ^ i L^° ^-Lo i^'ia <J L^-Lq J£ jj I 4 -Aj jJ IjiJ I ^yo QI jl i*t-k I 

^jA* i ~ JJftVI ^j-L- — I jil ^j-LaJ I i^juai n*ilI \ a~i iill Ig-lflj Lojj r<j 

iJJajj 1 LaJ - 1 L^J I Lfi-LjJ JJ-LS ^j| JjV I aid L>^lj . ^*LjjIc. ^_A Lo L^-Llzw^Lj I 
^ ^ L^° jl pj-aiJ L>^il Lh 5 

Jj_LZk—0 I 1 \*\ iM tilt Sj_u^JI jj I ^-1| L j-<^l*v | illijjj 

Qjuu J J_L-1J I 4. \ 2 > j-1-fl [till ( jAjj_aJ I (_jA* I V_fl iiAi jjl p j-clJJ L)^ Ijj J V> I 

LT^ t - jl (^o® oj-® ^ • jV 6^>^i L^ (J^l 

Llj^-ifl Li i l I LLaJ I ^6 La$ < (J Ll I J1 ~fc a <_ij 1 I A.l L 4 \ 11tt *i jX i a iU *ll ( 
liUj I ^jLuuj V jjlj V I ■ 1 i -a If. i <j-a ^jLaal-o i < -kjJj j!^_Sjl 

# P * * .ts 

■ ^ A 4 I V I^J lj Ijj lj-^ f <C^A Tfc. A : Ls_a ^2 J fll Jjl LaL^zxjj <_fij I j ^jijV I 

a 

»^k a L^_& LL L^j ^o-taJLU <Jj j. 2 a a j j >~il I ^JI^_*JI jjlj Qiti a L La_^j ^iklL 

‘iJjVI ^.l2-LI jxll^£. 4^.ja -yj Q IjUj j^jjjLS 4\ * Til I il)jL*>l I '.j \ lAiftlll 

k_uA j lj I LT® ^ J'^'^ J-a J-li i O lo ^iJ I LUI 6J_^J jaa!) I Oijj-u 

« * 6 

jl« ' * ^iJ I <.fl i a » J lj <1 j LfiJ I Jo LfijJ I jAi i I < ill I j JI jfl Jnl I I J_A I ^ I £_« I jlil dlJ j 
j_5 ^j- i2 laJl I ^jAjla u\j Lij^ ^ o-ioLll LjI j 21 r i . JJ <_JLoJLxVI <a \»Ul L 

L_A a J_j-*Aa_fiJL I <Laufl lj *Ul2 \ji I O-i (j; I • La j£.j_o jjlj o La j_2 oV^La! I a j-A ^j] (j Af. j 

.<£.j^ 1 ‘tfijlj o V jLaII aj^-fl ^JLJLj j^LuaAj Lj^^j 
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AajjUl 


•ua <Lee Smolin ^j a m ^ I<La.j!Lfll 5 j jjuI I II «L^lall Ij-lj-o 1 kiu <_&_» 

L>-uj ^Ul Lh- 1 L-^-i iajj < C ' > 4_L_iIjj LajIjloL L$J I cjL-1I^1c.VI ^^Aju 

Cc^jj-fl I ^ <JL^ I L=hJ I <j I ii _j~* LU I J LS\ aJ I ^A Llzkj_iJu (j I r ~j\j& I <J J J-JU 

jj I 4 _i^_a_i e^U I I Cj Lc Ll-Cj^L] 4. "•»■ i *1 if\ L»J AT. j.^Jra-1 jj l L^. /juli jijsr 

P P „ (i 55 „ 

Lojj <J^Ll jl A > ^Ul LfljJa 4-l*-l <*LAj^JcJI bS-Q-lJ 4_ljjJI 6J-A £JLAJ l_JJ^ J L-k~l I 

iJ^a) < ■i.u^^J I <L_lj j LrJ I 4-jjlr>\l l fl uU Ij J^jujVI v k.fl_H-11 iIi i j_A 6 J j J SjVj 

p 

J-AA I jJo_i 4. ^ AJ ^yA «G | LfiLi. 6jLxa£ 1 A ^ < I JIj-Aj ^ A t A*S 11 

1>I <j£aU ^jA S^. A \\ aU* i V Lh 2 *- 1 • Lo ^ic Ci-aj-A jl 6 JLA Jj-fllll 6j^A CtlaA-Sk.1 

^a.Li Luj£ Jajjj jl 6 j» I j| (jij <JLa Jjl^LaJjU 6 JLJ I JjJ-sJ I CjI^I 


■ tjfljfil 1 (jjSJ I ,J-A 


(j I A i Lajj JjAjJ i 4 _ljjaJI ^-j-cxaVI iajjuJ I I j Ij^-J J^I ja m i j ■% t s\~i 

l jAjl_j ^A jxjLLl I <-iua Llj LLj ia) I I jl\ Ij_x*i_slI I I ^ Jj-lL I j_uLi] I p a . I ■ ^ 

p 

^ a\ I ^ m -kj J'a ■ ~ 11 I j_fA ^LJa v fll~> A i Lx_i j < Cj it«l Ij Cj 1 a i t u^l I (Jj-o Cu Ij^J I 

iy> La Jj-=fc.^lj f Vl UJ^JI J-aVl <-jlt OL^ Lo_C. j I-I-UJ ^i^JLkL jxLoVl ^1 ^.J-AlJI 

Jj I < l jlZ* i j-aV I j £-aj <6 I Jj IjJ^V I j-^-c. Cj J ->■■> l x j-uIj Lc.^jj JLi-a.VI 

t t p * 

u I Jli^^J) Loj_=kj J an ^ Lajj Lo_C. (jj ft l*i ‘Lj 

1 ^ K i T j i ^JS (^ t iTi | ^jj • 3 p IJj,,.l I ^jjAlJ I ^jV jj^V I ^Jh JI |J ^ 1 7 i i U ^ JL 

j* * 

fjJj_4 jfl •VJ L>1 ^ LlJ Lj <P I Jj Jjjl ^_Jj flrJ I i yA Ij-iiS j-q-jj L>J < j ^11 liA Jlo .<IaI I j^jjaAlL 

11 1 Cj I j ^JI^jjlII jjLfl _)-qV I ^a <J 1 a f |j 4 jLmuJI iJI-aLVI ^ja j\ ~^1 

J LflJa I (JAJ iP I J^-j-aJ I c_Jj-A_J I j_lZl£ I. j!.J 4 I ■ .■ I *1 A iui ^jj I j j-JLJyl A ll 

i * $ J 

J *> aj Cj J_^.V Ij -Ll I ij-LJ jj-iJ i IcA 1 uH j_uLa 1I 6 JuA 6JjJ-X. L^_J jJ 

I VI 6 J Lc. jj*jA LUj V (j IjSV I (j I I ^-uLi ^Ji-jjij I jJ I p IajjV I Lt L^h 

aIa ^a - % 111 I i y* j^LLaJI I 1_a ^j| L^La-j Ja| 1^-^. Lj LIj^I cILIa 

.^L^i-iVlj J 1<H ( J_i_a| Jjj£a_i»u ^L^lll 6JJ-C. ^jj Jj ^k*il 1 4 c I\■ >->I }LLi t jj^j JUI — <JUI 

j^aA-i Jjli I j5lAj <61 1^.11 ill'll ^^jloL-uI > ilLla ^Jb ^j^Vll Jj-Skj jLil Laj I /yJj. a aa! 

, 6 Lew Lg_iA l (j IjS I J^L-O liA 1 1 C.u~kili ^lJ I ^-A 6 LisJI c* 'j^au ^ll I Joj^j-u1 I 
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J j 1I L xi 1 i -o <k iA 1 I & j _l_il I > > *S ^y& Qi-»i J j_ri_i_u ^ l_L=»_» A I—i_^J I 

.^_i£Lui4-Ll ILil I i>j_A ^ya ^y--a \n X 11 <a_J LiJ I ^jLfl 6 j jAJ I 6 jji JjC. I 6 J JJLal I 

J^ 1 ^ (5> fj CT^-J 

i i l\1j < L I J_=». I j In ^ (J-J-cu lj) ^Jj. \ J I f- LiaaV I <LL-<a^] I I <Ljaa3j u~* ^j_jJu 

<Lsz I 6 J. A Cjj Jai. i ^ J. a ^j^Laj £ t_^».j J |j IJ 1 ^. A 4—> i ilnl I ^j_i I j—fi ^ ^ ^^ o^JU jJ—Laa 

l^-^V I tlLJj £-Q 6 La_=J I Cj 1 llWl A l > _$_aa (j I ^ > a JaJ J In-J I J 1 \ i ^JJQ (jj-^ -1 L ft 1 ^ ^ C '-LuaJ I j I 

^jaa IjiU <. I..J fl i ^aajaj^J I c- LlJ I lira > J l^_» V Laa | viil J ^a^V I^J SS Ja_=w J Lfija V I 

It v i ii ^ j j ^ ^ti.ii (S^ ^ Lf ‘ mli 1 ^ I J j-A . _a <Lj^]A til il [j l > _$-^V I 6 J-A 

. d i" AU dttiflt 
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jjluLJI iJ h M 


2 uL& .v > C j-jluJI 

t f t c c 2 

^jl VI tjj-'dU »—tlaj ^jC. pLoixll j!i^ I ^_u^£. p^jlIi 4j| t j-L | l Lojlj Oi^ 

>( jjJI JL^>1 < in/ilL JjlAj Lax jjSTu ^-wj (jJjll 

tiijA JJjS 
Fred Hoyle 

fi # # # 

» jJ_Lrf3 J LcJlI I P IjjJ I f LUj ^xJjl! I (J ito ll I Ou llo (_I l~^l I I JJh * 

Jxl£ fll JllA I <j| «illj ^ Sjiillj . jj^yi ^xjj ^x. <jjL^_iJI cjLL^VI ^jc, 

ij \ tiifllll IflU a LoUoj Ljlx ^ >7n jj I xj jjJLjj-iAJI J_^a.jJI ^jl p^jJL J5v] 

i_ajlA I^Ixj <-ii . jLlLV [j uIjj^VI ^jljj 4 i fC Jj (liLii pl^xVI 6^5 Ls 

!<.j-Lftrw j ^Jl ^Jxjdui V LxJbj VI Cu»il 0*% ill IjLA 


SU*UI SjS 


■ "|»L1 o ^jJI 6 1^11 d ■ -*> Q jjlxjJJ jajj* £_ijLi J_i^_iill <jll^ gj&yA ^jAUxu jUlml 

^jJa <lfl ia rw ^4^ <lixl (_£jJI fJLdl <<ld I I_$_jLi OtxLaJI j^aLrtJ. I 

* * $ j 

£ [ft -k 1x4*11 6Jjb Jx-%. i ^j-cX j_i-oL=*JJ I fl -W-.A J~I... I LLj (<1 jLa 61 A^liUi 1~> ^Jx jSlfau o i^Jojuax 

. l^Jim I v i^Vixll Jjx ij-i^io jj jUa <jLi 


<_oL^jJI oLU.VI <jx ^jj*i u ( j- a <aIj 3 j^llI <jj^bj>aJI ifuJLI om%l < ■ ^^11 6,1 a 
^J-L-tal £_J Ho Cj I j <JVjJ jaJL*JI ^11 Jxoj (j-aj I Jj—a*jJI jl djill J-*-* 
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J ^ mi ^ J 1 J! *‘t , ^ j-j '^^ 5* Jx J A > -° ^ jl _>^‘ l 

j I jl ^^-i-uLul ^g j i.»* o -Jjlj CjIj i*■**&“> jc. ult ^aj j^-i <JLJ I aii r Li-jJ^j-flJ I jjjlji !jAaj 
L^_ j jAjSjj jl LlAj Ij ^Ci L-ijl iilil I j—A < i mh .i l I 6 J—A ^ ^ 11 > j-i I I j^LIj < L-OJ I 

^ ■ ■■ J John Wheeler jLj_a jj_^k. ^-j-ojI j-2o .L \ L 1 Jj..^->jJI jlc —s■ ■ L jl 

<(<Lila) J_^jj Vj <cli) jj Jjij ^ i IVill <Jaja*}Lo J LlA Oj-u-Jj I j-o >_i L^^-u <.~w LL JL1 a 

J_lj ^gj~1 . n n Q^l J L-^-V I l.lAj jlfLV I j -0 j_^J ^ Lj (_^J 1 l*iA QTXI £-i_l j IfLflV I jo A Vj 

^ ^ ^^UqJ I jo Li -L=hjj V *L L^_±J I « i - 1 ^-Aj j^- ij . • J L^JlV I j-o 




L=^-lJ I < -V..UL 9 Li 


f- U» ^ 6ji 


l r 
^ -1 - 


> U r 6 


JLa ,<jjl J_ijJI j_a Lo 


j_A Jlo <SLo 4. Q »jL I 1 ^ i_u Aj ja-C.Jj j I 6 LLaJjuJI 5 J^J Jjb < <Loj_C. J-o j-i-C. 1 fri.ij. fl > 


jj^J j^_» ^JUi jl i_i1 jjnt ...j i ij.Jtqll (jii^L '.—c i*\ L_i|j jil . <J_ijJa <_^ai <J jLiTinVI 
^j_c. J_c jj^J I j| jl ~1 f, ) I j j u l i-u jl ^1 . »J]j ^ Cj IjLljL <j I <J j£_l |xJ l_l j] I jlj i J-Ja. I i M . J i 

& Vj_A ^ I A lflln’i 1 1 Ajjji^il I j-l.lrt io j^ L^_l1 I L jjuu I 1 a Lai I S LL^ L-oJ I i u L^, 

i_j jj | jl ^jC.Jj um i/il I j-a ^,>^1 j^l iA J <j I J-Jj ^JLsJI jl jj J ft“i X i j_s jJ I 

« 5 f 

I ■ *~ ■ ‘ ^ j * a * <■ I j I jp ■ - j f L j I 4 . a L \ ji 6 jj)j. 4 ■ .i a > j_A 6 j L i if L L*J I j.i.*j.C i ^ jJ I 

^ ftj . 6 j 9 ) ■->-‘11 Q[ JkiAti 4 -fl J jaII j imll 6j^fl uJ—^L l^lj ^ I ■ . A » 1 I ^4LJI 

^ ^ 

p^j.I. 4 t jUi jj£. ."i-v ill jn , 7i<a 1\>j f^jjJI jjjiJj j_ijJI i^_i i. ^i I jL j£ Laj ■ V 

t * t e 

. <JLlaJ. I 5 jJjj-qJ I <_u-oj| L A jIj 6Jjji jj^jj-u ( jij^l I ^jjJttJ jl l^uii j-o 

Jj_^.jj| ■ i-^.l I j_o V L_jl ~k 1 H <.-khLi j-aii i,\ j "kjJ I Jjlj_JI jl Jj-i-i JLfl 

VLfl-i-^I J lift j I V| . La^—ufl L 1 (j \a j i . .j 4 ij , j-qV I fl I jj-fl ^ ^ L» 11 5 Li -wLJ I 6 j_A 

6 jj—i-^a J . n a^-i Ij «L_flUaJJLi j tali j li *^a J L-A . < ftU 11 < fllrJI J“.a. 11 Liltj 

j. A ^ ^_flj j^Vl ^j_lc jjJLa^i A-flxa i^i..A^^L ui L^la jj^l^ jjullJl j_a <JaJ 4 jj8 I 

JjLklLl ^-i£.-ull j-o <Lfliill < iKI I 6 JJb S ^. <—o Lo I jax.lj < i-u fl~i J-A jji» dlljjj <<-jlL ^ J I 

x * 

< LflJ U I ‘Li-fl *Jj I iti i p 111 ^JaJU 1 fl i.ii ft i [iijj_ftJ I : J Li j-^- jj^J 1 jt jJL^Jb ^j^JLo JopU^lAJ 

6jL jJ 1 61Aj ^ ^ ULjill] lil\i 1 1 ^ln.au OLjJaIIj <CjLojJL nil LiI jojI L^W^LII <£jLL oj 

j^a j.1 1 1 j-i Isu^^UL I jj LaJ Ij jq I jj^J O v-'a. < I L^-u lSL-o J i ./ab L^J I j LiJ I jL^V I 

<^5U 1 111*^ JL jJjj_A JjjG . ll=w^UI <^j( i ti o p^j_^u La j-oj *^-lj ^ LOU ( j^aA J I La i 

LaJ I I JJfcj 1 4 . i a i Ij LaJ I LJLij.i-J I 4 fl t a -s. <lq -X>U I o i 11 a c . J^Li. j-A Li fl <G I 
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tJJj Ij viL-uLoj ^j£. ^-j J _ 1 i .nn i l rt- L^Ll I J-lj-> ^-Li J, t ft 1 1 

Sj^fl LoLaj <LlA ^jJI OAjJl UJjj < L^j_uAj LfljJaill .\1 aj ii^l1 aj_A | 

* * t 

« Lq-j I j ^5 LJI | Lo_i I j LJI I Lfl-IfLgj V LLy > a 11 I[$-a : <—o_i I jJ I y_u lj q! I 

•Ljj-aj^U I f \ 'j IjJLl I 64_u J La. y_o ^ | I J^Jbj ^ J i l^I I j La^-fijV I jJlC Ou I L fl X| j 

I jjl J^2fcjil 6 juIiLH _)-!£. <JLA_y! AjJ-iuS jJ-iJ_A J xAfl Lfi-fl r JJjajJJ j^O^JL Cul I 

i^ Lr ^ J^j b ‘ l K , j | j- 4 ^ <lxs^\ j 

^ \ 1 y JixJ I ^yA ^ ^Ja-> 1 a > 4 -k \ a a i Lcj LiLl I <JB-L»J> I 6^j_i I jJ I h JL^J ^Lj-A ^j_a jj 
tj-ft I^jj jJj-uAj jj-o JJ I .ki l^-i Ij jJ I <LlaJ_i L <*J L ^ UauSfc 6 jp I jJ I 6 j-A i^Jj-a Cjj l^ La^_oj 

I SjU J 4_>l I j LL ^ i% jl I jJ I A j-A I jUL J l i fci.. i 1 a \ t a p^I, I JjV fP llui^i] 

. ^.K^UI I jll :J \j-ujj UbjjJj wia>^LJ 1 y_LJ JjLia ^£.J y_o 4. A La a 6 ^jIj yl 

(U) JUt. 

5jj-aSj I U l_£j_=l Uj Lulu iJLJ^ JjJLoj 

<^>-0^ >-$J®J Jq^^UI JlLaJ jJa-jJlj Jj —oj 

, I 6 La^j I ^ Q ^ Q 1 -v I[ ^jajj Jjj.^j d 11« a 

e 1 > iLSU (Jj ‘^‘ i u>> Loll I Cj I—*-<a I^jJlA j ^ If. lu Qj < LA_i t i *i 11 I O Li >^IiJ 1 

jxlu 1 ftJ*>r pLljJuVI j i-o j ^ Aj < fl LliVj <eL-J_ii!)U j : lmt~ ^ J-oG jl ^JjjUU jj-o <jV 

L»jj fc > . i5..»l l j. j . m ft~ i)I ,j£. Llaj-fi-o ,jJc <JLil^II ^ jj^Li ^JLilLj <l4_&.j_ii 

* * t 

LoJo£. ^j^Lo J iTj^aj Ljj-a_i Uli J (jl LlAjI ^-loI^JI J>aj < *—'JUL^* ^ LjjjJaj jj-oj ^JLjlU ImIA-^^Lo 
pi ■■■ ^Li <JL_aJI ^ Lojjj < I <Jj_i_uV I H a j| j 1 a 

CuaJI Jj^A ^ Ij— A jjV l^jLaJI ^yjl—u*^V I (^aiJ <J 

oLj*ii ..tl ^jLL <_ajU I (jl-A j-aV I Jjli La^_aj .<] V <j| jl 

<jLua.^Li-ia ^ini I j_o I ! J-A CjLSj-Joj ^jl v 8 ^ Lu Ij ' (£j jj-J^LaaJ! j^flll <jJ L*J I 

lAj jj | J-ilj . A. u i fl i^U Ij O LiA-fl LU Li 1~1 a > Oj LS Li — O t x < /*» L I ^ K i tjl I 6 1 >» QJ 

L_j^aj V 5 1 L< ^ ^ya 1 < a L \ * I LI > Ti,.. 1 ^ .. jj ^| '-~. I ». a 11 tl ■ ..^ ijjJaj 
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Lqj I J i La Loj i ci'\ a j) I La j-il Ij k J_J_J L Lfj Lu I Jj5La-i L _La_i I La j a c 

, <Lu L^j V i _j-cajjA j-i£- L^-J I I > ^lJ Ij <ilU J p I Jj 4 _lA L i Lo 4 _A_lA-=* 


Ij-A ip^-uu JSk { j f C. ^LoL^j 1 *\ I I< l afl-a I J liiiL L i it 3l" 4 cl» a < t A it *l a <_l^-Laj ^j£- J I 

vJL a ' 1 p^_ i_ixJ I I j_a JLo Chaitin LI .~ j\c ,\a 1 ,! ^11 a ^J.iJ’i a! I *0 j \ a * ill 

* * * 

V Li i *\ Ij > 4Jta elj__=*.l jAjl i u_Aj-JL_j Lcuj jl 6 ^_2 j_JLj J. flj ^_x ir> 1 L Lj-=k a £ j L=J I 

, ^ flit jJL I j i^A >11 Lu | jjj-L ij-o I 4 i. 7 j 4 A^a_a iJnlLm 1 


QJ- 4 JI (_>“'—(j-Lt f-i—* U.LL ■cl ^ jJ-^j 

i* 

La La /<- ii.t I <L A * a 1 p L^—uV I i_ u 1*^.1 ^ » L*t ... 1 I a" Lu Lfi i^JjlII J ( -k a ^_A L_t. J 


* *■ — ^ f # # 

jj-aJiac. 6 U sJjuu j I 6j-uiAa j I 4. '•^.j^j.L a ^_ul1 I «JI ^j-a 4 a L j | Lu L^j V Lxzk. I^j 

J iS> ioj I J La La_ij iillj £-aj ♦ ul5^ I L L^_» ^a 4 , a a L Loj I j 5 t->~ < u L^L . ^jaju I ^ ^ ■ ■■q" 


qjAj ^ "i* a J* •>< L>l L& ai J_A tJ^L-LiJJ jl dir^LJI (Jit m fll I ^ya I 

nit 11 .ili-w ill j-ijio Lk j-1j 4-aILJI I <_AjJlI I j| <ij a all j j- 2 fc. 4_aj J_A S». 4^.^L-cJ I <liAj.a 

n n s <» t t 

. v__Aj-i-o_J I u n I i n L ^-Aj 6 Jj DI ( jj* j-JjSi S^Si-iii. I i_.i h-mTi! I j I ^ Ual I 


AoSj^JI 


j-i ^ A- J I J d'i aj V 4 -jV j j < La J1 £>jo jl aA JI ^j-i^_A| pLoIaJI ^JaA a £JLi 

j^JL A i ^uf. jJ A j u i ^ i (jj t I jjl t itiAJuo ^ y-i J j a la 11 uj 1 111jLl L_uL_u| J_XJ ^£jJI ^ 1 .A % 11 

Jjjilleaj Lo 1^.1 lull UlI I J A il Ij ^_y=> J-o-*J I | La (Jj-o I 4 —tAj a/^I I jj | ^-03 . 6 p I j I 4 a "il | 

Cj I jjlll 1 ^ jj-i-L I (jAl i Loj I^3 r 1 1 alt 41 1L~ ^ JjliI I L^J I j 1 ^A_aJ I ^ t I 4 Jr 

|t i 11 J^aj |JL*JI ££j^A_o 11 "k I ^a I j i “i ^ ^ I 4 a 1 a -vll ^A J_aJi Li La . I 4 _i jjLLI I 

# c 

la u% ^.i iaj i t j l 3-iAjjlj <^j-jj^jLAj Lj t juJail Jj-a p Hal I J^j-Aj^jlLI 


^1 ^Jl ^ alall tjjli-oVI ri ■k'i 1 u'\ JjV LjI LzJI ^gjja ilij . <L_lA j ,^-»lI ( Jj[j_«-dLi ^-A^lcj 

I ULL ^flUill u 111 ii~i 11 ^3 ! ^_cJjl!I yflt^k ill ^_ijj Qla *1 4 ^lAj).i.aI 1 #<jJI ijj *^311 « > ^«Xo 

4 A llnl I 4.1 j_i.ijV I £-0 (J_aLauji I s_A Aj J iA i JA L^-j 1 . 1 ij l a"Lo Ll9^ U I ^ Xfl"l I I I j_A 

Lj-i-u 1 V 1 J^-ij-A I diljj ^-Ic. I Cm-uJj . ^ in j 1,1 j I j xLJ L J^lll Lj^a V ^ i ^wj 

J1 1 Ail 1 jl 4^-?w l^l j I jli. q 1 jl-A i I 1 m il Lulj i4_ilaLAjl CjLLuVI 4 i ■ ?. > Laj LI La-> 


. A L it > y I ^.A oC.^1 ^ll I 4 .1 w u V I ^ V 4 ..I ui J L ^ s_A ^-o 
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4 i If Jj-Lleu X iX I J-a LaJ I 6jU>i £-£> Lo-J-J L jjAJI t- V^-A t I .ul I ^ J > m > Lo La_» I J 

l_Aj^J_2fc, ^_1 j_U 4_Lfi l£ 1 ^ I | [ a *\ < cli.Il 4 tfl itt^k J I 4 t Qj 1 1 I > ~W I I 

J_»l_A I ^. V »-o JLa jj I ^Jj ^jjjJ *. 7 j i j| Jjj aK t > La ajlx. t LiAj i. <-J Ij , O LK 1 I Q~ t 

4 l ^_fl ^G i 4 A ' A ~k II <L_i_4j J_A_a Lj^ d l j jV I Jyi lji£j * v _ i^J I j-A 4 i J..GJ L J ~k ij^LS 

^u I ilLl j ^j-o ^Vlj . <j j i~k. a LA >lj 6jt-> i JLU Cj IJ &J-S Sjj-cla jj I JI <<-fl JnlG, 

-Lai ill iiiVI (J_jLa— a 4__G I j Lj_jaG J}L=k. 4—u 1 {ill 4 fl j fl ~k 11 fllWi ~k 1 (jL^_a I 

4 xlklll <jlaJjJI 4_A_j^LJJ ^_L v_GjGll (Z 1 LaJ-uJI 4.LA a a 4_l_i_lu^ (J-j^JoJ I ^M a '■v I ■ -j11 

f^^Jlik.UI ^^LoJI Jj^u_a lj-g ^<| jJh Leu jllL liijJa «Li-flj i^al I jJ_u LL_=k|j J l 

^jJI J^a v ii-kl j jji-L. Jj^La 4^5Jj ^f-Ajj-J-A J^j 0^1 ^ Lo£ 

^jjJ-j-a ^ j j » i~i ( jc. (j t *> .T.i 11 Q,l aj Lo£ . ilj ^ uJJ Jj-LjlJ I Jal i?i\ p Ijj ^uiJL 

p LaixJ I Jj-a ^LJL ^ iJI jLZilI jnJU (jl La^ . 4. A luJalI ^A ^XlLGII j ^UallI ^Jc. 4 jL auI^IjI 
Lj^ll 1 i fll r.l David Bohm jU&jj laIjj Brian Josephson ^ 3 .flj0^ Jli-o! 
f jA i J. 1 L 0 IJ iti^a (jl 4 k< ^ A1 .J-all Cji^xa ^k a (2>° -La A 4.a a-^ ~ 1 lj 4_i J Lxl I 4 iQj ^ v>l I 

. 4 i a la 11 ^I l j U »l | t !*■“ 


L5j t L^u La LjJ J 4J (j lj I juli L-a LLa Cj IJ (£j^ I CjV La, <xAj_uaJ I Ci Iji "wl I jJju 
6 j_ill 6 job iJJLg ( 2 )-a 6 j_A a ^ji <Lc 1 iU*i I Russell Stann3rd jjL 1 “> ml J^-uj »_u^ 

<dllj (jJc. qLJVI a 4-cu ,.<i* <u-A^llj ^ljG_a.Li j_aG ^IiJI Sj_ilI ^LjLa <laLiill 

On J_i_A IJ ^ all! I GISJ1 4 f~i a J # L^a, La_a. ^ila] ^jV 6 j_A LaJ lj 4 flj , tX 1 | <_G 1 ^j-a 1 I S^il I 

Laa Lil^a. LaJ I j ail L^ul^j jJjj ^ll I <_A lu^J I Ja $ ~kLa j^ jlui :uL^j David Peat 

I ( 2 h° ^*iJ * L I 4 In^k 111 L» I 1 jl I ^^u-a^Lj Ljl£[j 1 Oj . L 

JjJ-=kJ I ( 2 )L^J (ja^i i ^L ( 2 ^-a^JI fjA jILaj L^ulij j-i-G Lo^ ^=±jj ^uLL j (JjjuiTi 

yjjj <Q Lj~> i-ul I (J^ 4 _lA J jVL JjatLui 6 A^kU La (j^ ^OjlIi^Iu ji LGJI jaJljJI l jJUJ lilu 
<iill ^jU LlA *^J ^flU\l I j i\ A"JI I 4 J > Jjl JLjLau oV_jlaJ,l <l^La. 


. ■ Q. j 1L ^GLill (j^s^k iTil L <Luo LJ I <_A Liil I £jp La 6 J lx. O Iji 'Ll I dUj 4-J I 

p jj ... a't | (j^A-iukj La SjLc jl 1 jj j . A.*k-11 4 »i<n^k iTill 4a 1 all ^Jc. jj^Llil Jj-aj ^L-a Oj^jJI 4 iAj)</nl I 


Cj I j jl ^11 (2h° I I J_^J ^auC-i JL-J-Aj ^ kill L L L-Aj <^j£. ^ 1~l.Li ^_a l^j L^ L . a^ 

1 a,jJ I 4 tK ^ If. fl 4_i—A^uJuJ I 4—ixJ I (J-A I La I .4 La, 1 ml 1 4 ,> XII 4. 1*11 jJ I 
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^ j!j ‘ ^5j I x& <jj * A^ II LjJa jiSi j^i ^J C. ^ ... i' ll 

:Jli 1 >j». Ken Wilber .4.A«li. <iJ 

-iLfi^J jl J/G ^1 Jjj cSaiAs j-=G ^ 4-S_GjJI jvfii . J. 1 .A.J Al I y 

{ s t f . 

Lxjo i a. Lx^a i ^.cj-i-cj^I. Ij ^_i I jJ I i Lj_i jja_j j I Lxa-uft Lfi-e j-o V I (J* a. .J-iJ-fl ,_j-q CjVj 1 a. a ^ I 

^Jc ( jj i Sj. x^al 1^ , _oL_j_li iJi » ^ I c- I jj l -fl fl i ^/-a! 1 I *C_u l5La Vj 4_k_i l_a j V I J_Tk Ij I j —a I 

<j| Jjj j cUjj hJLLa L^_jL»j L^_Ijju-l£j L^-jIj < a L J Lt-^ajV I L ^c. i ^JLxJf 

n 11 ‘LlSI^j-oJ I jjbj-a. Jj | ^ I ^ ^ jj i^a j I j j I c-1 a < »i I j I jj-oj J I Cj I p I Cj^LaG 

f ? 

<JLi_fl_=J I £-a ^J-al a—o j-i-r.j l_La J i »I L^_» 1^ < 4 fl-i-fl II f j i i.«a Tia. I J^-a Lc^j J.« > L^_i I 

< 11 n i i^JI ^JLjlGII :Rudy Rucker (_£jjj t• L^iljjj t j^Laj ^j-jJ 1 < alUlI 

^jj-La ^_L. jjJLjlJ I J_j-o ^_flJL jj 4—i_fl^ju*ai I 6j i >j . -i-=k I^J I ^_A 4 fl i fl -"J1 I J ^j-gJ-aG 4-i_flj—-iaJ I 

/JjjiJIj 1Ij f^ji-u *kl I lir.^ilLa p La-i—Li J_5 J_=k IjJ I IJlAj .6j-iIiLi-a 6_L=k_}lI 6JJb 

^llI LaLlLI <*1aH tJLI a k«iL Vjj jikil IjL-k ^j-^I *t «\ V <(^^1^x11^ 

^j_a i La_i J. x "k. (J^-iJu-i L"ii I olt c^i. I fl Ijl La| t^Jlol I j S^jlLLl_a ft > <Li ^JjlI I I 

% o * ^ 

IjJc r»J I J^-a-l I i^yA (3^1j • * ^ *** ^ 1 6 J—*-“Li—a ^llalI j i.^ ij ^ LLajJ I J^-a j AA i I J^-aJ. I 

^ ^_ljJa ill I ’» & jl 1^ tlf. \ V ^jl 6 Jrk I J 6^-a *LiJi^x-<aJ I Lfl jxi I 

^_j jJ du *GU Ij_c J 1 ^^-1 Ij ^ LoJjlJ I ^ Aa i | v_fl J 1 ml I I 

oLa L^JV I 6 jjb jj^>J-i j-=*.Jj v j 9 9 < I Cj (ji ~U I tt j_& k_jjG_G <Ll^kLfi_o <LL_aL^J| (^Jj 

(jl Rucker i^-ijia^LuVI ^JL*JI ^^.LLa < i i- A L^JI 

iiljjj LjI *L^aj 1 j "U mlj^ < q < ^ ~J I ciLS^Lc jyi 6 j-G j-5 Kurt Godel J jj_=k 

^a I j_4 Jii-a il ^Li LS jj L^ J JjJ=k ^ I J-*V I ^j-a j ^ U « j . 4-u L^_i^U I jJlLo <_k_tA Lj CjL j Aja 

OJ-=»-J 4 jL^ .^jLa ^ ^J-LJ Ij ^ 1 j_=J I j^Lc.1 JLa <LaLG Cj Ij-ljL J^LL 

JjjJb -Uj_i J jGj ^ jll JjLa j L ^ - lI I i_)-k i/i Js-laij ft f —Guj p i a 1*1 IJ—A Jlo 

J La—iii j-j-t <jjl > j-u jjJju ^ L^ Le-ilr. «L*_a Q,jj ^_nJ I <jjL=JI a "i I ^ jj I , Fred Hoyle 

j-ijJa < f\ a J_5j I j-kli—aj Paul Jjj £_a C J_^. ^ jJ I > fl im^II Jll—aj i I jG_LG j 


oL^I ^ o^Laxj Jayant Narlikar jliJjL cGLLk <juaj Jjj_a ."Bowes Moor 

i dLn a .**i I 11 >~i Lj L^j J i > , *i 11 4 t m iL I i a aj ^j ^ *C 11 4 i 4 .t j la * ^ 1 <* i v**> 11 1 ^ jj a 1 1 ,** 1 1 11111.. 

ajLkl ^.L. Jo-flLTkj ^jl J-ij_A L^_Lfij , )Aslaj l j^ La. ^ i%i/> A Ac. Jj-=w Laua LcjLj La 

■ <-JLaJI <_iI -aIjV I jji JjjAia-j <j^LoJj ^a <£. 1 > ^aGliJ ^Jj^-al^ 
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J^La. Li j (41 1 <i iAL J I iLAjlLI ^Jl ^ Iflxj uJ c . . A 1^ .j~u ^-QJ JL_aVl oilS 

■_ >-^» Lo 6 _i Lc.j l ^ ‘LaLlLL I cj 1 > ‘ L J Li ^ la c. ~v i Lo a j It <Aj j_L I <Lu I u_*aJ I o LlLojc) I 

^LijVIj oV-lLall £-a *)La LljLo JjJi-i ^jJljLoI cJj-a.1 j-i-i-lcj p 1 i xli )l I ijj-ll ,jl ^ic. 

<pl i iALijli ^IjLlc 04 - ^ .j jj-4ijjj j-ij-A j^o La JjLLo » 11 1 Lo j±l ^_L. <lclljl 

v_fl^c.| Vj a L^JJ J ^ALfijI jl Ij^j LajIj t Ijjj£ ^^Aa. ^Lilfl L ^u_J ^c..,*.A~> I Lc , J*\. 7. >j 

Ci*Ai jjljJ j»>a ^yc <Jjfi ( Lc_»j i Q . 1 fl-l -v . _L-Q 4 K . t i l I <jLj OxlAft I ^"i I ^-c Cj J-A I IJ La 

f 

* ^ ■ ■ ■» < i tn i i^J I o I ^.U "-k 11 'v i ^v. Lc-I I >— t a- > ^il I ^ ^_up La. I ft il I L ^u Ll 51 A a q 

^.LVI J^LA. (gjj -* *■ “ » (j-o (j ft > >J 1 ^jjjLlA-o *^L£l <Jlj ^JLa. L^_il <4_i-cLa.j > ...V I 

^Jl CjJc. Laj\i j| ^L| 6ji.tif J-*-i 3jL5^L» p 1 w~jV I Ja_ij| I ^J) 4 K,f. ^ <Loj JjA <jU ‘UlLJ I 

<jj» »n 4JL5 j pLjIiVI klllj V—I I ^jA-ci I j^-c <j| Cj- k^.j £ J-»^j_c 

js 

JjLJUjj j»_o <J 4j J La—o J^LA (j_a vjlj ^ fl Jj^J I «A^o IjJjAj ■ <Iu-a.Lj ^j-o Jj^A 

:Richard Feynman JjLAjU 

# s? 5 

< t a Dick Feynman ^LaI tLa iJjj I—uLu Lc_juuj cj1jA_u ^.Aj jAa 

j I jaIhii Luj Jal iti\llj <JlA1L J_iLa ^JU 1 i.ij-^| 1 ^ a C\ i <j| v A i^j 4 U-v I ■ ,7.11 

I ^jJLt Lj^LS jiljj Jj .^Li ^-*-jji Jj Lo_*L_a j^JuL^i SSjLc. dlJj ^xaj Vi ftt^ 

' ' J-hjlI I iL IS 6 La. (jJc SjmI-iSI I a Li IS11 Jj ■ o jj* Oxjij. 1 <4aJ I Ijjft LjJ ^jju£ 


I j jj ii yft I o ‘»V ,_>*<jLuJI Jii-.ilI I j ~ljlli ji jju Jjjj *jjlS. Li_a Qiii‘ I,..I i il 

jjl Jj j-A j_jL>iLii jJLt ^ J>S.j L^il jj -v a < ...SI »~iaS) <jiaj <j-ilj L^iu I j i.*->j 
<-uj .& ! Jai ^jJI l jJb t Lie. J ifl a aj 4_Jc jin i ma Jj^SJI ^.Uai ^jLi Jfl~a i 

gjl kill j ,j-a jS \ f lj . < iaSI I ol iln «ll J^La ,JjLuJI J i<->all I (j~jS \ kill j Ji_a t j-° SjSj 
jljljLki jl ^jJoujjI Juic j£.ill Jlo L> JLa. (jJj) |_jjl—t oj <jl .V, liAjI Jjj_4 

. olljl iiLujil .^LfiiUI J.i~ ■■■ 1 1 ^ iaiLji <JLJ jJUJI <jkjj (de Chardin Tailhard 
IjLSil Ol I j ‘‘S n i fkSJI /ga~. i»i jjJc. k_ij,.jr.ilI JiLS. ^ l_tl.«lI <jj 5 1.11 aj—& ,jl Jj>* 
^ ■ X I.j II Jjal La jai ^ic. IjSjb .JjLuiVI Ji r jill jJ^LaJI J .5*.. nl I fjC. 

.jjS^JJjil jl 
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(_£j- 2 k.Li jl iJLjkj ^iikll oLLxVI CL> ■ " >. > 11 LjjJLi jjl ■_ *—* <-< rJ I L—o 

I f 4_l j l^-li I l^-*J I ^ya 4 U L$_l}U I I I fl i 111 I ^yQ 4_l > I . I Li i-*J I 4 -V l-l L O V "k. I 

•d_i_j_oG ^S La j V I ^Jj 4 u.A LjJ I cjL^jGJLLI L-° ^LjjL^j^UI 

^xoJeu l aIlj /^Lp^lIL *_»^J I k_A_ij_JU 4__u^jt_l I (_g±l 4_L^Jo 6-jL. 4 ^_a_i I 

<J aJj Vj -iJ_j-i ^xJ ^ jJ ! a j ^<J I^ J_ 2 k. LjJ I I c- l_i_I I I 4_.i flj i Til I 4 a ... IQ1 1 

.^W^UIj L^ 1 ^^i-1 lj ^Lf^^UL 

cjjil jji LlSlh Plotinus 41 Ll( La aIa l $j \> 11 Lj i^. i<a>1,I l$ j^ftlI l^ LAr. 

^.J} ^ A A L L£j f«L_£_»^Js 4 jLi JjJ_=b^a V 4j| | J) \ ft .~w ~\ I j»*"| * ^yu L_u V L l^_ll_^ t i ^ ) V 

■La a js^ a L^-i^LI I LI 4-oLc. 4fl i/i i Jslxl I L ^ * 1 Lc. oa^JI tillj ^a ^-«AL^JI L^j^U I 

.jJal^ll { jA 4 ft I ft \ fil I ^yO ^jiiaI |Xj_SjJ Jjl ^j\ jAJ (_£ jJ I J I JJLaJ I £_A 4-i_l Lll I 

Lfl 4 _ijL^_j^LI I Jjl Jj_i_aJ IjUlUjuu-a Jjii ^->^11 4 ji liia 4-ijL^_j^L p. 1 * ji (_£ jJ I I 

S* * $ 

Jj J-X A 1 V I l 7l jLjX.1 ^Lj ^ Li-riJ Jjl 4\*\AJ V 6jjl)l »_Jj LajIj (S^ilL J^2XJ 

Ij^a" U^LL] 

W J^iil ^J- 2 w Ij eT\ i u n (_>-=»-flLj (> ytc. JaIuuj u a (jL_i jl ft" f,V I J_la 

^Aa 1 1 4 i_*ki Georg Cantor j 1 j_1jL^ q JI ( j-*-AL^ll 6 J-A 

^ L <j | j_» ^J.A ~i -i.u.i ^.j Ll^j ^ Q L \ a I j < ~ -■ ■■ L L J a i 1 ^_S o t.*ifil I ^ la i 4 ft 1 a 1 11 L.U I 

sS 

A^jJ-aJh I J-A JJ Li ^ \ \ i A LJ ,j I 4_a.j j] LLfl [<. 6 ^j LLaj ^_o 4->j)li U | jj | VI # 4 ill ft 11 4 _ij L^-i^U I 

, l ilif. La^a ^ Lu ^ 4ft ift^k .11 ^a ^ 3 -Aj <|jji\a ^-»-o L 

(^La^JL L^Lill 1 ^**n cuj -% . j SjJl^ La l_^5 ^l 61 ^ ^j)I LI ^| 

L-o 1^ LI ^jJalL L^H3 • 4 -ijL^-J^UI ^Jc. 4 -LaIxLII ^L5jVI JJij Jli <JjiftA C*rk..ii^aI ±A 

. 4xi I u AJa Jfl'ilfl j) 4-u I^j^U ! pj(| a A ^Jc, jm uLi X • I Ci 1 11 <*•> L^J I 

ft 1 1 L^ ^.ft-Lli I j ,<fl"J I L^ (_Ajlj_ajj 4_Ll^>UL dll ti« aVI l^®! ^ (J-* 
Sl^-a-> V IjU ■ I La l ^ 1 ^ <S4j_fljx^JI Lu^ ^ L < ~»^J All ^ a! 

« * . *1 * 

,dJlj 4AL^^UI ^.j ^-La LJa J&\ djJau ^^-LL lI 
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U:ij 


L J^ jl-l£.VI <L-Lfl LflJioj ,4_LKII JI J_c. V I 4 > a Jj Li ^Jl_j_LI \\ t ,, ^ic. , \a JjJjlII . ‘ 1 1 \ *, 

oV I .-doLDI jl-LCrVI Jj-0 j >- < \ I ljj& I jy J LML i J_fl P^jJJ .^LfJ V l * fl ^ 

jfct_5jV I J| jjm^lI I <-jj i i i>l I jj i*1*^ 11 «uLfl j^Li I I ^jJc. jl . jJ] j£ 

<J^ ^ U 3 JjC. IjLo : i JuUtfc "•». SviUj Jj-O jJ^! <_Ljl^_J V «ilLoJ& iJjb j L ^ Jj| <a!a I Jjjl PjJJ .<Ll£JI 

< 

<_» I J)_a In > La-Jjj < l a t a -y Lfl lit 'LL Lb 6 J ~y l^j <j_fl I ^ iAjl i a <jj L^Jj^Ll I Cj la a! I 

L >flf. <Laa . jjaj^ ^liia !1 £j i~k Jj-o Qin i-u <V\a!I <Lul^a^UI OLajJalL I (( J^ . o 


4-j-a fl i u-flaj-JLaJ L Ci*L t j-raV ilLlj^ duL^ L^_iV <4 \ fl d>*» J L^_i I j ( jS j^II 6JJh :6 Ja I< 
ftlno 4a£. Cijac. La jjJt SjLii^l <Lil j oLajk'li I ,j£] . Lgil jj <?*■». XT. . 


liil . ,'i ,<l I <_jL^_j jit jjjJI — 1 tail j i^fiill Jjj-a. JjJ^a. ij-a <_^.l^i li-Aj 

j ll na (g\ jl <uJSjJI JjLui^JI JiLi. Qji jjfLl (jl Un (_gl Vj (jila-o <_SjJU (jl ^jUi i i.iV 

d» t UV>U. (jLlLj <4 m ft I Jj A i i Jj | JjV | jl iA i II ft I I ^_1 jOJ 6>1 aj 

j*Af. Jj=h. 1^11 jJi Jfl * 11 JLQ ilia jj di HaJ I 6 j£jl C^S* ' * ‘ * — (Jixl I jlLaj ji, I 

^iLc. jjS dllo-A ^uoJ . «U_fl j-^. <oJj Jj-a < ^ l J^Lk jj-o VI V ^JLoILj <<j I j 

win -U_sj ^ i Uj un < ilftf Sjii V ^a Jj-oj <<j I j Jj_o jxui\c. j| jLnf j| *G I j 

^"\(>i^l^JI) jji JSjlJI 


jLiuVl jA Lt 


i_ujc. (jjt£ j*oi] V (^jjl 

"o^ll lift ^4 

Freeman Dyson &>uijh ^UjjS 

cj 1 i i \ < <i*il I (J^ Jj I ^i<i <L Lu J I cil jft ftJ I i f^ jJ I J^su jJjb 

^jll ^jlaJVI Jj-J La^.Ij-JI oljj-iVI <illj ^ mi Jjb «S^jJ_=k JjjJj jl l^J < al * V ^aSaj^Laall 

Jj I dLli Jljjh ^^aoJ rS4_Loalj^. v fl i\»^~i j « «Ci Ij < jJb Jj^^JLj Jai 

01 ilt fl t aJL I cJ*>f. ^ J l fl 4^ 1 fl 1 111 I J 1 ^ i ji I 1 ■* | ^ J l_A J< ■ “ « jj i/l>j 1 JL I 9- L a - Ill 11 
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jJLk ijj_* j_^ ji . IjO 1 •**'* O 1 L-^- LuO ? v ' “j j 

^J_fl j jl <-i ft. -k 1 Aa£ L^-j Jn ft i ~~v jj ! jjjLlajI ^CJj Jj IXJ < i i j | ^J~i a I jj ^.iq ^ Aa V 

Lfi-i j-ifi i a JLI Jo 1 j j I jJj tc I j flAmV I I j-A ^XjLlL I V l tiw^a^k ili L I . L^.j_t«iaj 

Jo 4. >\ if. jjX I Ot.nl ^jiAj-i L^il J_jj . «LJjik jj 4-1 \Jr»,iAJ L^_jlXj j_Uj <l_uL«_iV I oLjkjJ I jl 
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p ■ ■■ J e I Jj) eul I ejjail I j J jA 4*llx | LL Lula In I«« I I ^uaj JI *U I j-eoj-* —V 

<fLa ^JJ ^jll £J^ajJI ^Aj <<Jj_ijlj 5jlj_a. P-ftei J ll i in-Tw^Ll e_l-eujJ L ^_A Loj|j <iiLjj£ 

uLj _i <._fl^_jLj p -w i jusk\ I S^JbLLaJI ^_a j < William Uuruh * I iLj ^Lc * * * 

■ Cil jM* y *< 1 1 v fl « AVu> f^yO till j_5 jAjj/aJjJJ j-uG —l L Ll=l. Ij 
* f p * # 

J X J I Jji uJ I Leu Leu I L$ > If. l 3_L1o J ^jJ I S^-A Llal I | L i^ n . i | > 8iti \ ^ I — i 

1 pVt ^ a ^gj*\ "kl La.lj_a.| JIaj iTill ^J| <J <lift *i ejjJfil jl i m e^J^l ^jlj)ll 

pV l re a ^-a 1^ lc Lftu 

Tim Bunch ^l'h p >“ 5,v xaib ^_a <^jLilLi i_JGI LAjI pi uia >uJI e_a_ LQ.">ia — o 

. jiftl j J j" * >I 4 i a^v 1 1 4 if- l^fll I d 1 1 *v 1 1 * ... I i l fl ^i i Lo 

. (t | J^eul I ejjflMl liLeo Lli I JjAj-ijJ I Ija. ^jx a <fl i I \ ^ VV lx 

^ ■ ■■ L LJL=e ^j^SeU 4^a_iI^ I < * oil oo (J^ (^ 5 -^- ^~ r N ^ A \ Lx —V 

.'Vijjuji auji < 1 ^/ 

'j ^ ft Pj 1 7i 1 > I ej IP Lojj 6 LpJ I J) I p 1 t 11 * eolll Li Ip —A 

Jlij < l A-g-Lo ^ I P-oJ-eO <JjLa pi—LJ i_o <ln i-u I yj L^_s e_flJ_£ Jj. ~e x^i 11 ^j^cijV I 

Jay Mslosh ^l^J_j_o L*-eu^-o ^-aVI ^I^JLhVI Ij_a <jj^.iu. >J I ^j^a p I^j lui 

. 4 t*\ 1 0 11 LrejJj » '11 f. LaIx i ya <Jjjio PuiA I < uu \\j\ I 6^5LflI I 
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^L<J-UL>yi jjj|$ iLfLc^-ub^JU j_S»$-0 L^UjJU 


"" Ajj 11 1 a iv >1 )ifL» t_hJj-c i ‘ t ^3 * 


Algorithmic information theory 

: ) AajLuCkij Ajjiaj 

J|J^“ (>■ l>“ JJ - t Jiti. t>«) <dt ^jAxLlA) ^ LJ f- I 

^_1 -». - 1 -nl I J J_*J I J_4 I_|j-a JjV I :££C_)j ij-t V <1 LaJ I 6 jjk ^ j_aV Ij . <K itit, ^Lsa. j| 

Lai iV jl .a » ii ,'ia^3 a _ilf. <LLa»VI jl (gl '(£ l J ' **■ *11 JIj mlL i_jj_xj La jJhj I JJ_tjJh 
J Ij ■ > j*i i^ajj S<jJ& juAjd J_lc. j flint nj La j-a^l J-A La j ^ < ^LaII £j_ill 

, jjaa ^jj ,*i aSa a_Jc. 4 _iL>.VI jV ^ "■ ■«i. * jl 


Anthropic Princible 




Lf iad ) .morphe JaaoVIj jLudyi <anthropos ^LjJI Ja-oVI (j* LaJSJI jj -vVi 
jL-uVI uic. j£jj <r ixll jj-a £_>AS NS jjill (ji i^jJjjjyjjVl QaLUJUlG jJj ."form" Jiii. 
^Jc. («liJ J j . 4~iU Jlit I I j .. £eJ I .. <jljjJL) I j i 4 tK ifij I j 1 4-L.fl LaaI I <G Lcj_uj < ) tjtu. Jj-a 

yvJj.11 I jjb JJaj . Lftj-itj LjJ I <( ^u^J I jj LuuV L > ^HJI I ^jixJ I 


< Scientific Americsn <i.-h.« Oji-La oVti-aj <cljLUj_>jJI wjjLa_U SjjIj oLa^lxi,I ^lr i (*) 

jLftill JUCj > j- -■-»■ Sjj&jJljr jj-^l tjl-aic. . J fi jjL-alVJ itLJill aljlftljll 
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J ‘J-^J f^j^ 1 V>° •= I—0-LaJ I J-0 Sj-lS _u j-k J^LDI ^ lj_kj 

I j*C A j . I j in Lfl lo jlfil I L A JI j_ula_o_» L^jJjJJjAV I jlj-cl I LLl I ^-Lc £l_L=k Ij^J-OJ 
.JLc (_$l <anthropospere *■»»> Lo l 3 £ -j Ij-Jll L>x. cuj^JI LuLi ^ i. 

La L^Jloj i anthropomorphism »_ sjjli Lo LiA1ij <3 i ia**')! I 4 .lL. \ij ^Dl *■ l>~^VI 

<JJ I J-1 V_JJ-U <J_I L-tAJ I o 1 ^ I \ i.7i >1 |X^JjJaj uT il. I 3^-* Ac. .^-o^L-uV I Cj I j>ll I 

.^Jl ., <JJI j 


Autistic savants 

. . „ .. <r -■» 

qa q!oxjj lift (ju t_yaxj ^ AolIaLtll ^Jl^xll : AljViall ^Jljidl 

j-* ^ C.L U-.. .VI ^,-1^ jjiilJI j-^kl j| jJki jyki 

jjjj (_£.U (j -laA-fl IjjJ 1 VI 4 Lfl.l i .u i Vj ^ J-A L I * Ai (j <p 1 j iT jV I 3 ^ I J Lh° jjJJ (^LlI) 
joiLi-a ^LajVL fjj-Lo jjJLlA. ^Jl j \\ a~i 11 ^.a>’ i 1 3^ n * 3-°J *(LL *U j-x 

^jJIJ-j-oj—o <j I LaS ^ A U Lcj I j j^_fl < 1 ■* - a $ ot I I -w lUi^x ft 4 _aj 3 I ^ j < f-Alaj 

* 

^jUJI 3 -j intrinsic *■ ***^jJI ^a iaa ]3 ^j-Aj-^JI «lI 1 jluu autistic > *. s jjljj j^iiLaj 

.extrinsic jjlIIj 

1 I ^ flKil, I J\\ ill I J. jljJI 3—o Cj—»- u_J 6J-U_lLI Cj Lij in \ 3* ^—*-<=»^L=J Ij 

lU Aai ^laji j^sidii ij 


Big bang.. Big crunch 


jU-uuVl ..jjAJI jUiiVl 


P^JUU 3^ I I (J^J Ij 3^ 1 ^ a ^ JS-I 3“° 1*1^ Ul 5^ ^ 4-i^-la-J I ft j_A 3j- ftjj 

Lo cj^ILtwI uillj ^c.jj ^singularity ftjj_i -6 ^_j_uI l ^.ilr. 3 lin ij < -^j - 1 fl * 

L)-°J ^ j-A-ia! I *C_C. L-L.U Cjj—^»— ij I 1 Uo j 6J Lo 3-° UJ^ ^ 

* « 

i> 1 6 ^ >—flr. 1 4 A" Ujl ajljLj < ^4 l^nli |A lj_L-t=> IV ftjL_u_i ^j-Lj I 10 “ 43 JjLljj 

< I Cj L^j Ij^J Ij Cj Ljjjj_iJ I Cuj^-i 31 ^ I LI Lfl-ij—J I I—UOJ L. ^1 J\ Sjl. 

Jm *4jLi_u uAJl LjL o O * ^ > a <LjjJI (_^>^l O - I^ j. u -1 I liiikiJI J^Lkj 
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J- i£.j «OjjL=JI ija fl > vIjAjLI «4-1 j Lc. dj L^k. j_aj I 4_La 1 £[_la oljj I \ r." ." ■ 1 t’x > I 1 

clij-^j . . lj_^J I J CjIj—^11 J-A_i I—a. i . fl —i—»-<a I I ^_A J-i-flLk. (J^-uL I _a 

^_fij 4_iJb 1 i~ a 6 ^AjljJI 1 ini \ ^jC. £_i_u jjJ I 6^a Lul 6 O IjJkl I 6 j_Aj . .CjL fljlAj, I 

jjl Li_uj ^j-Q LJ L^. £ LLa j_A (a i fl 4 ilri ~v^>Lo ^ > U~i mi Lo JJL-i I Ij ^gj~t i xJ> I \ ij O l_A LaG VI 

diJjj j_L-£iLlxJI JjIj ilxa j'i & - o <jjj£j-a 4 Ufl'i ^Jj J_*-J Lo_j_fl 6 Jj-C. ^jjJj 4~lo.^.^La 
■ {£i Lie 5 jVj ^ j-o jjJjVI 4eL_u l . q .^ 11 

jj-o iJ-aV I ^-Ic. I l-jjh-A a I 6 JU I— m l I oLlj_La_lJI ^_Lc. ^jVI £—ij-i—l 4_i^j_La_iJ I 6 J-Aj 

k—fl^JU 4-i^Jaj jjfl i-i _^-aV I ^ in 1 11 1 Ij 4fl i (j^Lfli Ij p Lal*J I 6j ^ a-% L$_j J IVleV I jLJuIj I 4_uxlj 
<<hJuJ*la <t£ ^ 6 J *Llo 1 kT» 6jUI jjL Jjilj ( pulsating universe ^jAjLJI ^^jSU! ^uL 
jl -V i nWli ^ ajuu. i La iQ 4_fl_tL=fcJL I Lfl-a 1 1 II flV 4^jlJjl I 4-ujLaJI jGGj Li I Juj ^__fl ji u L^_l^Jj 

6 j-A J^LA. ^j-aj ( Jj J^=k j-a l^-JL-o j ^ Vi <£ Lj$J Ij I J^-a 4 \i x a 4^j J Jj I I j. i 11 

.6jfi Axj SjjQ IfJL jjj j jLaj Jj Jjjj Vj jlVn SjUI <jLfl ljbjj$aj < ilaa 11 


Binary number system 


jiUalll 


villj « i ll-J\ ij ^y-4-«a IjlflV I j i l aal I Sj£.LaJ ^jLijJI >«« i 01 1 LjJ I 

d» LajLtl I Ll^j] jjiij <ijJ»Jl I <JjJcL±J ^jLiill ^ i J a\ l I <-i-a_A I j <( \ ) ^j-ij-aj 

/J 1 1> itj"i :JlLa (^jjJj I ^j-a j-a I (J.a.1 aau I ^Ja-J I (J '"» « ~1 «LLap^La ^j_a Li_u Llxi I 

.. Ij^Jhj .. V /«_xAjl jl ^jli-a /QjlLa j| p I^jI 


Cabalism: Kabbala: Cabala: Kabbalah 


:*ULJ£ 


dul^j (4 -aL Laj \ X j_aJ I Cjj^-ta JJxll <iiifl <Aj Lla ^Jc a Jjiii 

<JJ I 6 J La-Lfi ^lx^aGit I 4_ij“i^ a I 6 IjjjJJ 4-i jaxJ I 4-flj.* JJ ^jJLjj <j I J_j I ^_S 4 _lA Lixxi 

S* j. 

LL^ajJI I t * j l "^1 1 v—Ij^L i r> I ■w jkSt J I jjj| L^°_5 
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V i V JxAjji I Lo kill _Jj ; ( <Li Jj-fl -J I J J wi Jj .1.1—Q J I c LiJ Li5U X X_j | ,_[j J. i.ti JtJ I 

^yujjl_jj /j i “l.gj j ^ jJ I i \ V I ^ I k_j Ll£ ^-1 N X I j_ JI *_j 

.SjIjiJI 


I ^ a I—i_a f j t i~.c.. L ^_]_i_i l^ijj ( iljj .1 ■ i.a, i V V Li t£J I Jj I ilUj ^jC. jy I \ \ 

jlj i , - 1 q i l i- k-v i jic. ^1 aa ^ ^^ajVI J_^JaILj Jj_^_JI C. ■_p_jj I ^-Jl « ~il i_iJLa_a 

oLVjil t _ s JJ J^lj_tu] ^ f-A-il d U - ^ l ^ iiUjJj I -u V] fj- L; JjJ <UjjJI 

w-iV I *1 ■ A « I I ^-A J J_C jjV I J a« I oJ I j la I IJOJ Iji) I ^jAjl_i L^j [j mjjilj a It'll I 

.(^l^-VI jjjEU iLl 


Cellular automata theory 


: ^iuUjjjVl guuul) Aj^laj 


# 'St 

j^_=JI ^ Vaj oli^lll J}LaJ mechanization <j£JJ <kil jc. ILxitl 
JJj ^ jac .1 L Lr uu Lfili ^automata ji automation <i^r>Laj5Vl Ll Uj^mII 

4-JUjl J^LL ^j-a jJuJ 1 JjfcJj <2*3 Jji Cy* 1 j-u*'\\ 1 juiAj ^-^T> CjLl^Lg ^jAaj 

:^^Lc 

.<jj-uLJU 4 -S LLJ L Laj-qj 5^5 jjjAa — N 


j^J J IJ ^ ll I <1 jLJI j,uU Lil I jAXi J^uJI j^yXi <JVI ^L^O-i d t ■ ■ ■ I . 1. jl.^ -rt —X 

,£jj ..oLaLjV^j 

6 JLc. 1 *i tv. i I—4-uJ I JL a oLojl* 11 <JJ 1—5—a J • » j Ij_5J I J_a>I < lSji j j a^oC —V 


, I f-lil I e IJ V I ku^ ^ Lr At i A jxAtfc — £ 


jL- lUI ! ^ Jjj- 5 ll I L 4 JL 0 J LojjV I Lf ic J ^ "k*> J '% J ^ 4 lu *tAJjV I 6 j-A (J-OJU 1 nSlC.J 

Jj Lfl OijJI (j-* k-5^^1kJ I I—fil ~ L —a jj(—0L1 SjjUaJI Jj—Jftj (^jJI t il—a^JjV f 

U>i j-A La -izk-j La ilj-LaJ! HjLkJia ^ IjjLj . 6 jl_i 5 JI bj ^ ^>1 ^jC. I Xxju JjuaJL a^jLLJI 

Skill j-i L-mV I ^-fl I j ^jicJ I £_LjuujJ I La OV ■ < il >*> Loj5jV I J-»jC 
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Lcjj-o Jii-a) JjlaJLi 1 j kK*i a Jya L^LzJI j-il£j jl J-oj CjL_2»jIj q! <aj ^ab^ljjLJI 

(<j I jj La >_>A 4 jLlll £^L*JI ± jJ.-w.il I <Jjl -ka u-u-JaJI Jl LslL ^llI CjLj^jSl >1 1 


jAa i) I -lrkj I ^Lkj ^jJI < fti i rJ I -__3 j » « La ^Li£LII j_l_c. Lifl^c. J_Ll 

, d ' .r, ■,." 11 L^ L_A ^j_aj <0 _ljuu-J I IjJb (■$ \t) Jjaj 6 J-> J-=kJ I iti J I jAij Lu I j * >« <G | 


Chaos 


c 


jj-ijJLXJU J^IILaj <-i-al*J I Cji^klU.1^11 £j-a ijj-a JjJ j 1 AA JI j_A I ^Jc. <-i IJ-JI ^A ^idj 

.CjLoO ^jIjlII Jl. a»*u . « V I ( jA l$JI fj jj A * 7 j j I iJVdJI £-a ( jlftii.a 6L 

^jja\ ^1 j*-lx!l ^ (La^-jI) Ufi ^ o-oj 

. j llL I J>LL ^ jiaJ I ~ \ 


,Sj^_o dil-kiLi^ n > <Ju^j > ^jJIj 1 < ift ijji] I ^JbljJaJj JL^_a l J_alfxll * I L*i W \ —X 

,^tVI >_tir.V I L^jLulU i\ l il <J_llS ^JLJLj £jIaJ l^J t ilfl-Aj (Lj/> Lj ^ Uj |J 

Lf lc. JjJjj ^UkjQl ji.ia ^ J-a JaijLaJl 4 _ul^aj A ^-a^U kui 11,1 (JllLlIj 

£-A Cj I j l aft J I ^jJojl-oj tlu^ _)Jail Cj Lkj JLL& JjUILj r^LLaJjl jJi viUjj S jAfiJ I <«hV> a 

jij . <Gajla Jjj-=k ^jfl V I L^_» J-lII] I Vj / <.aUVia j_lc. OI ^tiaojJ I ^j-a ji 

• ljJ (5 I Q-k ill <-iSj jjil I jJi IjIL- Jla 1 j fin JJiA-t 


Compression of bulk strain 

: (o$aJl) jl^akVl j\ laxuail J^Li. (j-* jjjSSJI 


LjJ <JI j 6 Ilj (| II JjLlJ 1-6 6 jLtJ < I I lK I 6 4 a -s. I fl i L j I j| 11 j ( jJxujJ Li , .A 1 1 i« t 

^JC. LiaJI A a ^ J. I CjljLiJI ^ JrA a < L) L ^JL) 1 " 1 1 ^ (3 J) 1 ■'Vaai £jV 4 I a > t LU ^ I^LaU A mulL 

:JLi-II Ij-A »J* j ^ jL aj <ajj . i 1A t| LiAA ^jh >*i» 

CjL ia 5C1I £t_Lutfu (Lr ljLklll ^jajLj^JI l A 1 fl ^ \ "k \ tu I ^lllj JqC-Iji iA — \ 

. j Lil I J-o Sjjiufii I 
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I a j iA > -1 J> > jLiJI j +V« t' 4c. j iill 1 ^JLc £aI-> ^ ^ ^jAj j l^j^j-L I JjAJI jar. 1 j A^~a “T 

. L^ujll I j! ^jlAI J-ajA 3^ La J jliJI 3-° £>j-i-i£ CiLu^J ^.-t-Aun i La ajLcj <6 \ ULt o I j-a_a 

6 J g-A.i -11 CjLiu jilj 4 —J I i" L I 4 j I jjJ J^LA ^Jjb Jj 1 I [ fl.iA Aj : 4 a jj a InC. lj xS* —V 

. jLiJI CjL-ujjjj 4j Lilli Q I j-i LU I QI 11 *\ La ^A Jiin jll I I j-Aj < jLiJI j l ~±\L 44 jA 


Creation ex nihilo doctrine 


: ^ixJl S-iiIc- 

i^jjJ I 4j (jAjA i La J^lA ^jjQ ^jl jn i4 4ij jJL*JI 31 ^Jj 6 JJ JjA I <AjJa^LflV I Cm A j 

I OLjAlawj JApIu (jr -J I Jjj=wjJ I CjLwj J J<L (3-o p (jAl I (J Jt I JjJ -ka>U I 
<L«lAlj I 31 <-oLc. 4 i t " « t l <Lj - a j (^lj uLLill '3j£JI ^ 

^ic. 4flllnn 4fl is* i -Lala_ij r 3^ dfti luj 6 jA <J ^lJ I JjJI 3^ t_»^J I AjiA Aunl jjlAii 

^^ic. 4 _Aj I —ljj SjLo 3* £\J-* (£\ 3*° 3^d '—I ^All J_aJ I Ijjbj < ^_^JV I Jjl -J 1 Sj-A 

. 41^1 I < 2 l LA) I I Sjjil jCl J u* i 5 > I j fl li u n 3 l 5 ^ I ^ I jA (31 6 Lul-o IJ Aj t I 

Ctf * 1 1 1 “ jj t jy±j\ 111 j “■ ^A (j^ Lk 11 ^Aj "v 11 jtljA i mV I jjl *v t ^ -v i ... 1 I * I ^ ...VI |j_Aj 

4jAj-0 3j^ ^ll I 01 lift* 11 (JAJ ^_l*-° £jh. AI j (^ J LLI LxJ lj J in il I 6 LlsJ < o_Lfl J 

•^yi j 1 


Dissipative machines 


diHuuil dill^U 

•• l« 


< i*\ JLI 1(3 * ^ 1 L a 3 -u Ia^a <Lcu 31 — L_a JjLuu 3 ^j-° 3 ^ Llij_c LaAj — 

Alan ^ 3^1 Jj (j£j iia3j [ _ s -^ Lij jlaj 31 ^ ^ V"V Lc l_Li JjAI ili _ 1 AA < ‘t.uLajiljVI j 

e « £ £ 

oLojLl-o^ cj^LAj-o (J \a"u n" 31 1 plj'i/lj 1 _ 1 i^^ll I 4 \il-uo <1 j^Lo <ja (J iA" Ll^j Turring 

3 I J » ij 4.^.LA I jlc. ^ouput 6 Jj mu OLo^_L*_o^ oL^.^rL r, ^iu 3-°J < ^iHput 4 if l i.i.u I 
3 Ljlu I j 1 3 ^aA»J^a «J il*^ ' I p Laic. 4-a_A LxlajJ I j(j Ui tl I Li j,j Jj J La t d ^Lu j I 4li^ LL I ■*>L^ 

4.1 aALj Cj 1 j u» "u j_A 1 a r jin iI I I jc. i Jn~i i.u I < LjJ I jj j > i L^^c V I J 1 a ^A p Ijuj 
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-J I 6 j_A Oj-a-i I LjJ Ij c LiJ VI I j I ji : <Jl 1I uj^LiJ I < 1 fl-U lI I Cj l JaJ> 11 ^_Ic_ J LaJLcV Lj 

5-UJ-C. CjIA-A-lL-j ^ I ^ I ^ ^ Uciii I £ ^Jc. ^L-uV I ^ O. l a lr . I ||j 

# # 

,__. hj 1 -n. 1 1 . k_Lo |_Ji-o < V. ifl ~i m a *Lfl I j, i T. n ,i [ ^ t Laj J U. j_A La 1 *>a < Ls_a Jjj Xa j 

Cj 1 n*\ La ^ i ji L La L^_iaj i<jI_Cjojj I ^JV I ^ 1 unV lj <G Lj 'i m n i _fl f~t ^ a_i ^JV I 

# e 

, Cj Lc.LxjJuV 1 lJ jLu ^If- i—I CjJ^J LujL- uI ^ ialm J ^ll I -“lj".7.~}| 

Formalism 

Oj iL ft J-j-fl I J ^jLLVI ^x-aL^ll V « I L^_a J_5 ^j-oLjjII jSlaJI 5—uijj_a <_aj 

JS p 

j-a J-aLauJI t j^-aj v r I j a ^J| 1 ^ a > In a \ ol > iAL^II < David Helbert 

<1 I, A11J11 I ^ Xi^j itii **■ » i Jrfill aj-A L^-JJ "k ^all ^jLa-aJJ <L * y J * <j| JjjJ I m\ . 

J^-A 4 \ i st LjJ I ^ In >11 6JJb oVL^-aj <^_j-eaLjJI 4 > m. i >jJ I Q Lcj— j./ajJ[ I ^Jh L^j I j 

^ UeuJ I J_aj> (4_aLc 4 fl mi 4 il^Ltil I ^_A dlfc . Jjj ^lllj <^jln *>l I ^j-Lj pi > inL^11 

£ 6 ^ t. * 

<jLfl I J*Lm ^i 1 n\\i /<-fl^x-a JJ-C- 1 j3-a^l I I ^-AJ il I 

^ HC ■ T. 11 ^ I lA J Li vlO J ^_lc j) . In "*kl 1^ ^ La tl | <^J I nj a ( d ... \ 11 ^jq Jjj, Lj i \ — T <ji jus* — N Jio 

# £ 

jLLL ^iJ I £ u.^aJ I jj-a I jJhj . \ a jjiiil ^ I Jj£. Ijuxj <JLa ( J-aLxll I ^1 j ^ jJ I j_A 
<i_L ^ K i~iI I ^LL-jJI Ijjb Lj-al JJBj .I»jj^llj jj ^=JL < fl I*~I £jja jiSu 4—J J (J LI a LV I L)^- 1 
LlaiLuuI Lua i~i ji.fi model ^ jj a JI ^LLu <iL^Lj <^^iil V j~> i »V ( pLjJI L^j 1-^ * <LJLLa 
. ^Vjluil jiJL. (j;\j oLi-^L J I JL^-a J^i Q-fc. il I jljlal g-jj i «i~l 

Game theory 

: SIIjUaII AjjJaj 

i*i » a i'i 2 ■ ■ ..‘i^.l I ^ aV Ij , jljll ^^^11 ^ j Al .jll <jj» A i iL-ol ^ i j tVi 1 1 a ji 

jK^ji LiAjI I j Jjil ^LLVl ^gjl .rt 1 aVI cL-a^j -John Von Neuman 

j j.t.'.l I . 1 .-.-.a VI JjLJll Lo+jlj^ u» Oksar Morgenstern j j~ . ^ jy> 

f. IL f^jlj 1^5 11 IJ -a I 6 \jLA\ 4 i ifi t jLaiiVI ^jl 4-xfl Llj ^ jJ Ij <\^££ ^ Lc 
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|_g_iS a j-U i t M I i Cj Ll_^d L J I I J I a. Lcjj '__! LL t -l i ^_» J_>-aj < I j u Lf^" 

^ Ir. j (qV 1 aH. i <LjLaJjLJ I hjikJl ^oVI jjLau-s O \ ~». iij <G_auJ I *Laj H j-lC.j 1 _|it_LI 

,<Li ±jj[ Hull O LaLaliV I *St JjJ_au — LfrJ i a\~i j-ij I JJU — <jjJajJI O-o ,1 Vi * o I j_auJ I lj_A 
3 jl .D J-G ^-flj i <_C LI I CjLaJ-UJ _U J.~G < J 1 a r V I <kll 11 Cj i* a -G11 j 

a Liu V £J8 ja L> hj:s. I Jj JjG jj-SJ < ^j-iflla.11 4. n A j I L~> I ( jjflj » La 4.^.y* Jj i t ^ 111 I j 1 <_j Ill I 
cjL-uI j-iiI J>L1. <_£i ■•jJj "* LaJI £ l___>-i-o ^ cjLuIUI > JjL-u ^_a ji ^ l^a 

f 

. Lu ^L 6 LltJ I ^jxLLo ^-9 Lijlri J I ' 7 . ^ v -v ~i ■ ,. I O [ n ./-> Lj\ i ^ Jjt 1 <*£11 


Gnosticism 


: *Luxa$iiJI 


Jj-o J A 1 j . .4-»jJ ^111 jJ^jJI :^ 1 jCj .gnostikos <L_uLj_J) 4 . -a-KJ I ^ Ik iaI I 

c*lii uJj ^j-^Lo ^ Ai am ^I^LVI j 11*1 1 11a ^ - JjVI ^jUI ^ — JjIjVI 

Cj*G \ liL^ II ^JLaJi ^Jj OJlol ^ll I k.lit L 4 I 4 Lu J-C. Jjlj La I Vj jj 4">waj-ic 

J^La (jc. Jj \ ml 1 J-A j^ljl Ijj iJLlA 1)1 6 j£* 1 (j IA c.tft~ * 7 | 1 ^lllj <<u_JjJa^LflV I 4 & 1 uUI I j_uG 

jJoA 4 J jlkl I lfl^.1 I 1 I ilLl jj i Jajflml I {jA 3 ^ £ ^J)*^ *t 1 l^Tl ^Ul < LaJ I I 1 a 

t _ i 

Cilj Ciftl’t I J fl-fl <_i_fl^jjiJ I <■! j^a^ LA. 11 La | . Jjp j I 1 m a L*-o ^ I jll I j 1 6 J 1 ~J I £* I 

> «. ^ t *4. 

<j I J^UL j ttl I I Cjlj-uG ^_yA-«u j^C. <_jj_i_li_J| <_ljI^jV! jjLjVI jijU 

Ja^pLuj u' >ii» l>^lj ‘^ i^J I j_A Jjl mi*iV I (^jJ ^Cj^UI (jLi iLuajlxJ I 6 j-lalU < 1 »xuJ L 

ycf <_uLi ^lll jiLfljy I (J^Ll l>-aj <<1 flkfl ~w t^JUJLl ^JIjlII 11a l j r & <U ^lJ I ^,\.iakljj 

6l£ (JA Ja^L-Swl Jj-A ^Jla-aJI ^Jc. dLlla < t 1 ^-aj-ixJ Ij ijjLHI 6jjbj-2kj < I.C.J J*^> 

. ^iJLx 6jL a Iu jV Ij j L^L I CxajUjjjl <.a-iJ9 pi a 


Hebrew 




< La ^.aja aj <Jo-uj-o ^ | L^-A-^-fl ^J\ a i ^j /«t jl I 6 1 1 ^ j_a I ij^ £-0 4-JtiJ I ^Jx. Ill 
J1 i za'iV I ^ Ueu ^Jb <ju1 J^j . 4JlU I ^ I 1 n I VjJ 4 I oi 1 n r> ^ u-gfcll Cu LaJ I l5Lu!u 6 LuaJ Ij 
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j J-t .aaj i.liJ I £ luj O-S 3 J ! ^-Aj i < Li_fl ‘Ui .\~>. "t 4 »ii I ^ a ~i -k 1 1 jl^_fl| > } 

j-=ki jl <-o-i ^ikjiji.1 ^yu • I JJ& LLc^j ^_fl «G I j_i Lo-iLi 1 aJfc O ^ i *^a 1 ^ < ^JjJlLiuJ. I 
Lo vllJj J LLo <oljjJl lj^-» A ILlI 11 4_illl J}L“k J^o AjJ-LII LfiJ I 4JVI v 6 ^-i£. \ i a" . ■, n 
>^JI ^j-o jLii^jLl ^j-o^jV I O Lfl jLLl ^.j] ^ .IAa-uJ ^_L LJ I ^ A^aJtll ^ > J A I I J^jJ 1 4^a \ q 

J 

«dVI j£iJ -^4-11 <<xUI Jj-L=*> v-j_>1I <SjLlIuj jjy <JLc^JI oLL-Jl ,jlX LX 

LAp 1 AI.U I p LioIiV I ^jJat.1 <<JI CjljjLaJ, I ^-fl Jal^jL_u Q J- ~ k j I lA j |j < <5^iaa-a <jJlndT3 IjJjI 

^-Laj .. r jV Ci_UI ^ Jf-Lf.l <J1I jjl J *i A i t J^>-0 Cj l^j ‘L-OJ I jlxj 1 4 ->- » -v ■ — I I 

. jkjilf ^fi <ic.jll <j^jx)I UBI ^ic jli n i Lo£ J_^JI LT ^ 1 L^-a 1 I ■■ Ij^h 


Kruskal universe model 
(Kruskal shafranov limit) 


((-ijjljflLi JliuijjS Jj 1*.') 

Sjl^iJI <<_u 1 ^ Lcj^Lij uic. «ull2£ ^jic, < idUijJttL jjlII iJ^ajx -k" Lo 5jLc 
kJJj JajjLuolI &J-A O-iIjj VI (jjfj-aJI <Lr^j J ^ 1 1 t V 6 JJbj 1 Loj^l—Jl I l A_o » 

Li <J LaJ I 6 J-A ^-fij t LoJ^LJ I j_j-o <JaAj <jj l^~i a 1^ x \ a y ^vj-sa Ll»J I LlJ I 

oLuX JA& ^yja <ui£. c-Ujjj Lo-0 ^*1 ~k jl L^UI ^ l^a lifl.1 L.,,1 L( \i 1 1 ^jaI I 

( <-L k y Ja liill <^oLujll ^-Q-U-UJ ^jJ I { jJb jljfl*imVI ^ JX. I ( <£ UcJ | A j JIx» 

lj| LajU (tjjlj^JI 5JLaJ <lla-o) Jj <A-fi Aj i'liii ft 6j^ <j_fl jjaJ JLlI LilflVil I j jj 

<£ift.a) ^iSLft-a <5Ua ij5l <JUw ^ja.1 6 jx u. il ^J| LbLlxflJ 

jI-.i7jJuV I jj-jujaj r,_. l^jL | pjj I IjJb ^c. ii^—J I ^ JJ <_fl LL jJJl <JL^J 

O"^.*! 1 <1 l^jLfl Lj^LJL Injg~k\ Jl^Iu AjIj^JI _VflQ"j <p Lj^XJ I <_jsj [ fla jijjJJ 

* „ 

jj-lc L>" -k xi v jlj fl*ii 11 I ^J-C. A, a"ifl Vjj ( <-A^y Ij-i Luj JKjuij^ Jj_L^ ^ a * in 

.JLli^Vlj JlaJlS olj^jJI jj-o <luJLm 

}U I J1 A. t " m I Q"v 1 lj ^ . u -i - i jV l 6 J-A ((< j-l £ . ^ I nLu .i.iil I ^JsuJ I I ^ J-.fi-JI ^-OJ 

. jj-lt JJU < il a.r, li/M Lfrlxlfi 4 j I i tiViV lj j IjSlyjI 
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Neutron 




, jyj j J i J 1 Ia_C La 6jLa (£\ ^ya 6jJ 6 I jj 4_iV <0^1 1 4_ajIJI j-i-oLlxJI ^_ya J—zJj j_A 

*—sa \Ai ♦ Lu ojii Lo (_£jl.j -1 Li^ 4\ j- i' i cxjlauJj i^jLxII 

^ ft . .,s j llaj I Lu £ j^J I IJ. A 3 r 63 J I 4 l~i ^ Lu /. ^ ^ ^ O Li^jjj_lJ I 3 O Li jj ~\ \ J I i~i i La.^ 
^J| d t .-u-*' ^ 4jjl^ £_flj 63 -G 3 J 3 ■* 1 J J ^ 1 1 4 _ 13 .il I 63 AJ I 3 -LX. Jj^LcLaI j 4 CjLi^J^^_i-j 

J 333 JI 3 UJLH-f^ -^ 3 f La_£ ( «L_»_oA ; iiaLli_A 4 JaJ J L*A* 1 j oU. LjJ J* 

jj *1 L£ 3JH3 1 ^-13 1 —a—i^J I 3—4-0 LlaJ I Lu 4 ft l*i *vl I <Lij jJ I ^ I31V I JfLli-i iCtp-uo jl—uub 

# 

^JiV I J -l^s> Llx JI L>° jJLl-aJ I 4 _iJb 1 Y\ a Cj L^j (3^ 4 j}L Lh° L3^*! a 3J_i_i V I Cj L3JJ LJ [3 

33c. 3^-fl cLlj jjJc- 3 If A A ^ 3 1 5 Lh (3^ ^je ^ ( 5 ^* 3 -H j-=^ uJLH-^I LaI <<fjJ 

4 

, Lie. 1 > ,4*> 4^. LU I jJL» Laj jj t 4_*_uJJ I J 3 ^ 3-0 


James Chadwick JjjjLi ^ 1^3 ^3 JViVI \ <\VX ^Lc ^1 4 iLil£l jx *jj 

^a 3x83^1^ I LUiV I 6 J Li CAJ N *\ i X ^ lx j3_l!I^ UI ^ya Lcja 3 a ^^lc. I 6 Jj J£. Cj Ij 3 - 1 qj JAj 
. 4j 33J I 4 i LU I Lu 63 A £ Lu I I Lb JJL »3 jJ I 4 I UdbJ I t L_J JI *G | ji~ia i Lo 


Neutrino 


: jLj : uI1I 


\ * , • • * : \ JjLslj lfj| La-> 3 ^-j •— 833 A_o^ 3 S 4-n\ I ^ya s_i^ILfl_» jl^_i 4 1 

63iJI ^ya 6 jLLI ^_a J^ I Q " » 1 ^. 1 1 *k < Liljl "k I Jd^LJ I j-i£| j^a 3A3 i^ Jj J I V I jj-A 

(1 ^ 6 

3 *ai 4 J <j| i La Loj <U_fl L ^ .a A3 <Jc»3^Ja 3-1-t *1.33^ V] 3 -jLJ I uiun | /jjJj i 4_fl_i_3i_i.AJ I 

1 J J Lslj <_fl LAj ^ Laj IJ c 3 -l^J I <Cj.mij 4 _La 4 _» 3 _^_» 6 J LU J^yLA. q 1 11113 4 _J^JLa 5 J •%.j 


JI3II (J^ j3 Ajj < ^LLijJqj J1 <_lL. J3U I >_J. A^J I <JA ^ U Lj f JI j-Ji I (£ I OI -L=k] Lu- 1 3-ajV I 

(J ft" i' Jl^JI ^ Lu 4_j I LoA < ^ Lu^fA JjLlj-o) 4 *1 ^ i ti V-J 4 j I 3 4^asLA L^a i a I ^jC. I 

n 4 ^ 

LjLUi^j ( U LL I jV3 -v * 3 Lla LjLIaj Lftfili 4J 3JAU ^iJI La I j I3 < 0 1 n & o^L Lu 1 
(anti) IjLaAa I a^u-ua Lfl jL cjIjJI ^.u% 1 ^ 1 a Lu^j ja > si \I 4 JLIL o 1 a l.iu.^1 I 


. 4_Lq 4 x 3 a -n a ^_9 Luu^ I I JJ j bA_i 3 A VI J 3 J 0 J 3 1 \ ^ 0 *\ ^ lx L»J I 9 - Lj I Ja^J Jl l> ^3 
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cT* ^ ^ 0 “ I I (ly> i_>‘- 1 - a *“ l I * J-i L-o_a ^ 

<jiQJI ^ ^oio "\ £^) <J-*^ij <_>^»jVI ‘(|_K*J^ i>“ > ''f- , -“ J^J iuLill 

i 6 j 1 jLixxV 1 ‘Li—l Lfl J I o 1^) 1 fl * (j i 6 JjJlJ I Olj-^1 I (Jj-a I O Lc. IjLjlZi V ^ X A . .J 

.^11*^11 ^jc. Ojiua ^ f <uiLJIj 1 ^» n ^ i I cjL inl |j 


Ockam William (Ockam's Razor) 



\ ^u’lj-fl ^jjJbV ■- oj ... L a ^-Aj /'Occam" : j_=*J pLa.fl.i (j£Jj ^-»-uVI ^^Alj j 

^^Lujj-6 k-jj_t «GLj-A.I ^_aj iai 4~i i \a cuL^j <^N X £^—NTAo) ^a_ul t , u L _ ^ I^^ 

<A-fl <a!J I CjaI'V ^aJ Ij — <aJLJI <~i \ fl-ln\a Jjl <JLx.| 1 —ixti<< i.ajlijV I cJ-Aj-o 
La j_A 6 Jju QiTiLc. I <jjL»_a I ,4_u^La_xJI 6 Jj J_iIi 4~ 1 ajj fl“ plat a> — jju*\ ( J*C,t.. 

^jjAj L^ -v I j* a I V «Lj jaIL] I jjl ^jjuj < jl i^:..flVI jj^jU jl ^ ^l$jl ^i.iL jju 

JL^-o Jllll Jtwu ^Jc. 4 aJ-aJL-ulJ OLll^ JJ_p I Jj-a <6 it y xa ^| yap 

Ij iP^^-Jj ^jc. IaALo }L)j V ^^lll iiltS Ifl ^< i J^a C J ^ I ^”» I 1 pLuiVl CiU^LJI 

LaLoj L^Jl ^ a Ja a-> 4mti p^ jJuII SjLc.1 Jj 1 ^ a j ill ij I ^ If 4_lA 1 jua p 1 Ua| lg_j | 

- J 

>( _^LaJI I 6jli La J Jjljj oUjiUI I Jia 

# ► 

.^jLlIIj Ujtun (j-i plaLJIj <j Vj-oJLa I JaII IXa jLo j5j 


Olbers, heinrich Wilhelm (Mattaus) 

(jUU) (jiujiA 

: "Olbers paradoxial" j^Jjl LoSUli 

i_j i ja. a jo j lij I ^ V V ^ (^-^j N A t • — NVo A) LI j a ^Jb 

1 A J j \ ^ \*v fl Ij ~L | .*>1 iV\ a 4 in a>j 1 imlj ^aVL ^LiiijUl uAia|j <o Liill oljl^ 

i ^ Vjj J-i-AJ <JaiJ jxlj m l jjic “ Lfl* fj k* il l J5VI ijlc. jl — Ij-aj- 4 (*) 

. La I Ja l w I 1| ajil ~ l* ^ J$ <1 VjJI adaj ^_q — 6jo^.Vl CiLai 
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I JjL» i i\ ij * i-i k_j_ij-U . \ A r V a. *11 LlL 4—>i 

J.a^. j (jjH ^JIcljjj .Uj <J}L1 ^_yja <jjL_uLa olj-uLi <_£ I *CiJjal jJ ^jj <d_ij J}L1 

_r » ■ ■■ ' A l_2»Jl I aL^J 4JL_aV (jl I <4 _aJJclA JJ_1J I cLq-ulJI < fluj I 

Lo^ Lilli 11 a Jo-uj JLflj , 4 > > i-1 /i ri^-i i Li IJ j-a L^j I 1>—a 4—lla».^LL I 4 A iX" La 

/4UH_a CjL fijl ^ Jj-LaJl s. LtH-a O-aJ-5 La^ ^j^kll ^ 1^1 V JJ-C ,J-a r<J Jj_Lr*. V 

^J ksi j I J^_a j I a> 11 Ae L^a I j ajT, .Inuij t a |_j I j_fl CiJ-ui^) j ./Cl I I 4 a A Luia 

JILL 4_iLfl J-1 ul-1 I I ^jL. iij_»J_rJ I Jl A «AJ-j-JL_J! ^J-^ll I L>-a Lfl < nKa J 

^^Lalla d-a c ^.j-lJ I oL-ul^JU I 4 L^i'j I ^jC, j^jlI I >il> >->. LxflL JI jLa JjjSL] I <jl—i ^ a.i 

. 4li AAjJ I ^ Lie 


Principale of sufficient reason 

: tjil&M c-umJ) 1 iu 

jNA^V jljSJI Jill jL« Gottfrid Wilhelm Leibniz 34 J jJ^Lj j j&j-^ ^ja^JLill }±i* 

(LL Li j±£. L^-jLi L^jjJ-^. Ifl "m fl J ia |XCj 4_JjV I Jj—a^jJ I j italic ji.ufl li i\ 

cJJjj iLj_Aj^ j±£. pi iA 1 (J \ \\ m~> jl 4 t ».Ajc. LAjI ilr I jj 41 ^ Ci^iVI a t Vj 

ut mil I J-^->J <6j_aJI 4Ujljjj L.Ij]l fl'i »J (^Ulj jj-fll^JI >-» j -laJI A 1 a 1 lit La 

J-Ij llU j > y tj\Ai 4j I ^I-~w . 4 * \\U jj 441 fl> ^xlij 1 Laj^-^j J_$Ljj AJ-j^j 

4 K,?.~ A-ig. I | Jil.1 llA , 6j_aJ I i_j^ll Ajljj 4aV ^lUoj lju k jJh 4.^il 1 a a ^1 llaLal I Jj^j-a 

, La^ LaLsJ I <iajJnr^ plln ^jjj A J-*-i ^j-o Ijp La. jJ I 4 6 , ,.M cl I Lfljjuaa <4 i.uflj 4 A^Loj 

Quark 

:^j|j_J 


IjjjJ-J I Jlo c A J LL I ^_yb C>^j I ny (_^V 4_t JM± »ji I Cj Lj<LL I a y A ^j-o 

s « 

Liu ^yli I Li*J I L. i.i 1 Lai I jjjJU Cj L^j Lj < A jl I A l^-i l^L^iIu t Ls_a I 111 I > >1 Ij 

^ # _ 

jJ-ljj <ii£ 4 J 11 JjLaJI jj-aj i Lx-a AjjJI CiLjio -UjjJ Ij Ajill J^Ll 
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£-0 }L_a iSj *7l I JjI VjS A l Vj ( I Jj£. JJ-^-O J J-=k Ou L-l! a I Jjj 4-JLfi I J 6 J_fl I j] 

. I Jj I Ub J -■kj J i-cJ I Cj IS j I jaJ ^ >3 ^ (3^ I C> ISj I j5 £-A Jr> l t^j La_i IJ ^jSJj < 1 *> A I 

^jl L ^^.j-aVI Murray Gellmann Jjl J_i n> ^1 jj-a ^jJ \^1 ^Lx 

I Ja n. 1 V (_£ jJ I Jlj 1 A i-uV LiJ L»-=k ( -kiln kAfl 1 ii I 1 a <_» jiajU Lloj lS O ISj Ijjij I 

I ^lx| pLaj-uI 1^ lie Cj A1 in 1 £jjj| ‘CLljj L^_j I J-^-J illlj JJUj . it i <5^Lc- <J 

‘LLu-i- i <Luj^S 4\ ~kxxi ^J A'k.i t^_La <JSj < JjjSl I 6 J La L$ \a ^j 3^ > > 4-a.fl] Ij < ^ LaJ Ij (j£k L-uJ IJ i i_u jf J 

SLi_aJI 6 JLo Lol .ijli-U SL^JI 5jJ »*nfl Lflul ^11 «LiL-iVlj f (jjjjjSJV I I 4 La-kj j^-l] I ^Jja (JSl) lj^ 

1 *1 ajj < 1 Ifl 1 11II + LjU I o ISj ljU I ! <u]jV I O Laiui "kl I ^ Ijj I <j^j ^_lx j j 4 T>~lA. jJi <j j Lx] I 

.CjljjJI £ Ijj I * ‘LjSji ^JjjV I Jjik. jjJj I + (<JJjVl 6 J La (jJ$H 

Quantum mechanics 

: ft&ll liullu 

toliii.\ alI ^yA LbjLJixLi Jpj-u Iji ^J! JjjjJojj \A ^jjill 1 a> j-jijI ^Jax a JjIS 

< 1 i *n 111 < in Uk — j_A Ij-laJ I ^j-a Ij-LiS I Jj I jJ-a < 7 < > I Jj j j—LL I ^j^il I O Llj^ i ti f ^_o 

jjlc jJnn Vj r6jj i^l 1 ^I % -kV 1 ^-0 LjLuI J-al_*jj ^oll Lij^_iA — Cj lx LxaIiV L 

l£_U |^_i_a 6 l A ‘ * ■ 1 I i** 1 1 [ j L 111 11 A jjxj 1 ^ Ljuj Laj ( | q j 1^ 1V li j * ■ >*> 11 ^ 1 A Llla ^ L=^V I 

fj\ AJ 41^ ^jl jjJUjJoJI Ijl <ju kl^kj La^i JjJui In n it y juin n 

< t 4 -u‘JLj klUjS ^aVI 6 LajIj <l£.j_iui ^-Xa LL&Aj lj| 6 J^ 2 kj ^jKa 1 J-J.ll] 1 

Lij-c. I jlj LJI a 1 -w I V | 6 JJLSk. a J \ f. Qi 1 ia 1 <JB Jj <jl^-a LlijX Ijl (_1 jV 

. t^jLjjil] L VI J J~k A Jjx <jlia £C-Jj-o | <JC.JJUJ 

jjx tlL^Lj jjuSLa <jjiaj Cuts j_jJjVI <1^1 j^JI ^SJI IS-ulSjA ^tJj ti ^ Xi-uSj AJJ 

^ .jU»l I N ^ N X ^Lc Bohr jj-> qj~> a I La jjx 4—uL-J lj f \ ^^ Lc. p I jI ^ 1 ■■■ ^ VI ^ I a. i«j 

Jj ^ lr. $ J Jala O LjJqj 6 Jxl Lx ~kj <jijJxjJ I Cuxjj-oI t ^ ifl ^ll I <AJtjJ I Lai t\ fliUll < >aSll 
IS-utSj-a L^X-a Ci Jj Sjalfl tjj ^J| X lAflk oL-aj <djJXj ^ jj j \ \ A JlLa <p i aU 11 ^ya <cjaxa 
<. x i ilnl I jjjj J. iakjolI SjSjl SjJajll dJJb £hLu jjj I J^-aj <CjL J i fill I Jjlj_A ^j-a jljJJ 

< <La tfkl 11 jjljjJlj (CjLjjjSiyi < li A i 6 j-A Uqj ^O^L^ajil 6 1 >,i 7 j| k-fl 1 ,< u 1SI j (6.1 ^1 lj <JjLx-a 
<jj jjjSIV I 6j^xV 1 JS (JjLa jfr lcu 1 > 11 i,i ^jS jjj IjllIj <jj4.jaj] 1 ij Lifv [3 «J-L4^ajj]I >Uj ti JIjilj 
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d < a -v a I Lax j-u^l 1 dllj j_uCj ^-4-t.i-iia Lixi. I L)-*-*^ lj j^JJ I 4 a. iVj I I 4jlLoVLi 

. Cj Lft-t Jnll I LJ ‘LlxuJ Lj £Jflj-Lx Loj JjLfiJ L Lo_l5 p I JJ-O 


Singularities 

: (SJji-A : l^la ) Cj\ j ji-A 

^ i-u I p LJ I p IjjI Lj > i a i j-uftJ I Lh° JjL^> J~o * ** * JI L\>^-^ 

I 4_aUI Cu-uaJI ^jC, < CL^_j L) n i7i n | ^xlu 1 J-*_j VI J-A L>-° l^jjaSj ^Jj ll^x^JJ 

Karl Schwarzichild jL *t> tu lj\ j_L JjL£ ^UVl a ^l4ll jj-JI jjL du^ uj-^^ 
L^xj jL Jl \a ^jjjL J^V I ^ILa. kJ^JUi £ | <Jjl* JI 

^ n I ill <1 oAj j-£^ju jl ^.'^\ < \ < n iA <l*t ^ L)*-* J Q *i f V I 4 "* />V—a jj-»I 

<_i L t.u x ^-» Lh°J 1 IjTi I ^_ya p^ aJ I 4 * iu I Vj LJ I | ^ i In *i mi V ( 6 Jj»_fl_a 

. 4_lL ^jjjLjLA Lo£. & J l7i 1 4 A j IS-Tl j^ljl I ^yA 6 J J-2^X 

^ 1 J ^ 'J S^-lLL-o Infl 4 At > it» Lt^l a 5 ^ -vj LA. JJh Lou “ l fl » dll j Jauju ilj 

jiAi ajlui jjbLill I jjt Lj I o 11 >i ^ J Li <^i>\ nJ I o-flj-11 i^Sj 4.1 La i ^ 4_i i i_j i j^^l, I j 
>J j%ni ■» <jl1LI jjV tilt 4T\ ij ^_fl (^jlc Jjfi p^j-iJu p LflJV I <ijLuo -0 LaJ^ J LJ I dll j s QiS~t\ 

J J -k C^J * ~ ■ ■■* > j <i 4 -jjLjj 6jJL1^ux 4 aL. a Lo jJlCj < ^ j L_=J I 4-lc. l_Sj^_*_1 I 

lj I jJ I ^_y±A oV Lxaj I 4 j I Lj- 0 ^ I dl La Ll5^ L>J 'd> i>j 4 jj_^j Lo LJ I t^-P y l a If 

. event horizon dj j-=J I ^aJI La^JLu jjj^JIj 

■ dllftll 4 iLf. Q l fl \ \.U~ 4 J JUJU :J ja-all I ^xV I I j-Aj 


Stochasticity (random) 

: (clilyull ) A-uljJ*xSt 

p * * .... * 

{g\ t^ a JI ^jl pLJI <Lj_ 4 j JlA L>-° Lc^j \ % \ iS^ ^ LjJ^JI — 1 Lo jxj 

^jj L^l ^ \ ^_fl ^_iL4JI I (j K 1 7 j ^LJ I 4 -JUi.il-> 4J ^kLU j ^ I p l^>-=k I 1 Q J_2kLj I Cj 1 ilx-J I 

«ljjj| ^ ^ |^\ ( i**i Lu jl LjI^- 1 ^) 4_i_aJI l*>*i 11 ^j\c. dlJj ^ lU‘i > La 6 jLcj I 
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JLa_o ^jflj iLjl-JjuiJl ! pLijO. ^-L 1 i A.i | j-in.LJ Lq^ I A. ila | I ^Llo jjud I Jj_1 J_a 

*01 VI J-l4j > J-a 4 jVu jL*u| pI j PLaLu_a jjc pLJ-ajJI dj-A Ja j.£-iLi pLujaJ I 

J J ..a-l1 1 7il I ^u i<^> > in ^JLl I j jl*t» LuJ I v_Q1 ~i a. a J a*\ i J_> I < a .lA I j P I j 1 t,7i I Lflua j > V 

J_> 1 Vl Ijjl^ jJj i Uli,\ v“t ^ Jju p LlUJ I j*-au i jJj . Jjl&JL L-Ajj in Jjlj V j (^CLo J_uJL£) 
f<L_JLiJI Jj£j > 11 JLo^_a ^J8 ‘Lfl-Lla «Laj Jl tilJj p Ia jI tt -l I ^.j 5 | J-cj . puuJI 
Jc JLo-LI I JJb 4-o.jPia <JL»jJoj Jfla ~\ I Jo Liu jl j U>\c. Ja £_fllja j-i^Ji L^J J I jjAJLLij 
Lfl. aLL.J < i i iiilL L^LoJI O-a IJ Lo 4ul j t~ A j j-a.j IjLfl I JLAj <<JuJ, I A. -^jli l_SjJLj La Jjj_La 
Jl A> L^ jLm jLfl ‘Lu-C.Lo.j’i mV I pLajl 1 1 L jli ~\ i [ a. i fl pJu-aJL i Ajuouj Lo 6jl_C ^^LoJI 

( f 4 * o,> t 

(Jfjj jl J-^Lt Lfrlu J-a J) VI *P*J-A J^ilu Lai-aua Jj£i Jl f-Sjull J-AJ «£^XjQD 

jJolia ^-S l ^Uo^oj <_ul£_ej tj i a“i Jfl i all Jaj <6jjLaJl I LVuJ I ^_L jUjG-U ililS CjLujuio 
j-l-ioLul] I vlit Jjo 6 Lou I LuiLul ^uil P Laj»o Ja Jilj _3 J^Lk Ja «Gu Lu-o pi a m pi j 

. Stochasticity jjuju <uL 3JJ0J Lo IJUj . jLLlil aJu ^1 

Super unification and the plank era 

: dJ5L ju .aoj i±uUji| ,3-i-flSVl 

JLJI Ip j <Sjj^JI Ij-A ^Lo. Jj| J a :jJh ^j_*ii_JI JJbjJI pfl Lul Jlj_»-u j^jI ti-*J 

j\a dUjj .j^JLJI t 1 Lu^JJ ^ fl c>°J jAj ^u 5 ^ 1 l I'jL* ^Ij 

< l*J> L 4 1 it)) ‘CJll f. I I < ilijjjjl I SjJojJI ^jJ| 4 i «jJ*1 ft , J -A j-oVI Jl Jjj-cVI juILfcl 

«< g ~>-j)I oJjx. Jp ^yjJIj t K 1 ilfSu-o J Cu uull |J_AI PC Ojj Oaull ji LlaJI 

jLJuVI ^ Jioill dip^Vl iupj I (JjloJ I (^jJj .dup J ^.1 JOJ ^Jc LiuiP^JI jU\ll 

Sjill JJLaj j-oj Jua.jj.Vj ^JlS[ JjLj < m Jjj-usuCj 16 j a *i mil jluJI Ja 6 j£j j j XII 

s 

<ju£[j£JI 1 ^~ir.j a i (jnfliTiHj plj^llj ^.jaull pjljj SjUl ^ic <LujLoJI SjL i iuj L^uJjjjj 
uAjI jj ^ jJ I (J-=»jV I Lcj a I dLt J-U J-oj << xii AjI I <uuJjH I p l^-oi. I J-a 6P Ij 

i .jVl <juLc Jau La ^Jl PjjJou j^ulI <U_oJI plulill pJ-lIu pJoCI LAjjJj ^uJI 6Lull <ulc 
<-uulil <L=fcLaJI Pajl dll j Sp^j-lu V J-o C’jjuL ijj P au JI ^ fl J ru J. I J-a ^J_A i<J^ IjJb Luu J j| 
rOujLJI ^jj-Aj 6 JaIj <JjL_a Jj^JI ^j-L SjU i mil < un >*>jJI <JujV I ^jaJ I ^_a_ou Ljio_J 

.JI>JI ^ 1c <j La V I jjJJ Jaj .do** .All 4 jjj jJ I 6jil I j ! ijjjlJl 6 jil Ij ( <Luj^ *\11 
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I <Ll—J I jtjVI ^0—Uij J__l li) I jl r>. Jl iV I LjLlJ 4. 4_lj-l=LJ 4—£UJ 

JI 0 -a I L^J jl c LLaJ I JnAfl I J*\ A ^LeuLfl Q + u J LJjV I ^1 4_u J.L I LuJ I JjL» I L^_a^a}La 

* 4 m \ i L» 1 1 ^ C 4 i,.ii II l." i^J ' 1 I t **i-i I j ill ^ « -n. i ^yH A K . ?■ \ -v. I t ^ L -v 

. h! —i ‘tic. I j ^ J_>^L ^*ii L LLVI I LaJJ a . mi'i j kjJj^Lj cu Li — \ 

. 0 i ^ —w 1 L L«J I j I ■" i ^ «1 1 p ^ l 11 4r j±.i — T 

. G w_A j_=J I I ij <_u^5kj I <Lu j LJ I O-i Lj —X 

Jj-lt JL^JcJI lj_A <-a-uui J}La. J^-oj (Gh/ C ) V 2 tdj^Li JjJa ^a AAfcjl ^a^k"ill j-Aj 
<<_ijL1I I ^ya -j q-43 LujJLj JjLa_» ^ jJ 1^ i(Gh/ C ) Vg I^ya^yi 1—a LjJ ^_^Jci_) pj 4^11 

g/cm-| q - 33 JjLu La_i C s /Hg 2 oIj^Lj 4ilji culi L^Laj Jji^ilI ^iK I jila.> ^AJlj 

6 Ob ,j| jLlLcLi Jl^L jiar, l_j_A 910" (he/ G) V 2 Jj}L 4 Li Lj 1 ^ a j 

. jjjjuij £ Lwj a I 4 J Vj-aJLa Jjj <<fiLii=vJ I <jl_j Li ^ Lfl^V I 1 I ^ LSjV I 


Tao of physics 


:ULj;iill u* AjjUall ji AjjUUI 


PJ * 7/1 Jj-A La -La (jj 1^11 Sjln > j ul I <jLjJI ^_A <jjLlll 

L^—lA ^Jn ijj ^_L ^ji^jj 4 A 1 n ifl 16 J-i I-I.J I 4 j_C Ij/jJ I 4 a. 1 11->11 £_a L jm - .... t i 

jl jjujV lj (Jill ^Lil ^J-^1I ^ tfl J-ixj <Lui_upJalaj f L-oj_A t-ul^lo AjLlLtL < t 2ijiJI 

<Gia \ JjVI A > (jjjJlj j tiill ^JLaJI jfc_a Lolj iS\ \ Jj Lkli ^jJI ^JuaI I ^JLlII j_A 

O *V I J tfl .^jVl^jl^Vl ^Jtti J I ^ in •%! I p LaJ I i I aifl 111 I 

Jil 5^ a~ 4-f*l I 6 JJ-*-l I ^-A j fli 1 I ^ LUll lj I LlI L L-d LJ I «L^JV I > Jj^i_i_u_a 

4_J| Jj % iutj jLJI jA js\~\ oLj-^j-LI Ji-fl t Jj "\11 lJ-C- ‘LuIJj <JoAj ^Jj p^_»-L 

4j Jl jji-a-J Vj 1 Ctj \ \ fT\ jj* ~l I ^n-J I j| JisJL Jjjil ^-i£- jJb jLH J ^ Lfl uaj jLt~n <ULi^iaj 

L yui jj-illj ‘^1 ^-*-“1 ^ (^Jll jA3 J^_$ J li LiV I Ji J_Llj 4ailj 

.^Jl .. 4 jIj J^l-L ^ya I iajjAjla ^_lxI l^j <<J)j ^^1 

* 

o l a im ~^l I oL^jIuj ,^1 l^-aj LL^j_i]l ^ LjLill j j 1 »'i La j-oj 

. I 4 J1 j Lull I JL ^-o 1^ ts\ l^ja. ^jAa.t 1^ i^XuJ I <LlA lt~il I 


2S6 



Time and black holes 




«*il I ^ q ) ‘"' ^J,i ft i Q ift Ijl I Lu VI j“ >1 j i ft j JlaJ I j i ii 1 11 1 _ y ‘ LD 4 iiiLxiiiil Li I 

# t , 
f- lit LI m'ia 1 AjJq_J I 6 IJj Laj-U I I Jjljjjj 1^-JjA. I t *jl j q J q 


^Jc. c- Lii <dya UJ I < > i ft n\l I L\ \ * 0 


jxlc 


lli | £ La ^ (4_aj_aj jJ L ^J_*_1 La_aA < ^ ■ Q » 


JaIxJ I <j_uXlA dul^ (Sj^ I L L>°J '*LaLajI jl 6j S*sxti Jj ^ L| p j^^J I CjLu 

QuaLfl I i ‘Li JI 4 11 (] L I I u_fl^c I Jjuj c <) > i < 1 11 w Ls ■ ..V I 

(jt <JjJ=u <C.Laa» Jj-o 0 /, < t i *u l N^No icIjaJI ^JoujjVI 

^‘i-l'i i + (jAjJlII + JjJcJI + jj-ajll 'ij^*U (jlSxjll ^rllnu*>n d j - ■ ■•‘■II 

Jc<sujIjSjUi j t _^JI iijjLaJI Jjlaj bjuiUjj 


<tS <A.y~h, I ^1 jllxl l jjl^ ( ^*aUI I oLlij^L Jji ^.Vl ^uLaJI 

<Lij ^1 <GjLa Jj-ajj <<L_u I jJ I <G-ij jLk j_ajLi Oaj jIa^jVI 4-ajJ Ja Iaajj ini \\ ^jua inll 

f 2 

La ilD j_J iti a (S J j A a j 1^ Jj ft ilI 4-Ufl.u — v. fll jui La j ~k i ^Jc. — u_AjJLj < aILo 4_aL!l^ Cilj 
^j-o i Lojjj <<jLi_U j iLbjjx. jj I j^S xiJ . I <xii »^jujV I u-jfl’ilL> 
fj\ (j-a-fl j*J jj-aj ijjjj LAji l$_j| jjjj c Lr iii JS ^ji jjhLiJ.1 jVj 

I Jj-a ^ 6 j$j^ jj-a CiJ flj La.i V I * L i ^ Laj jjl^ O^-wj j < J^jujV I I La 

JJ I < *>> jl uAjjVI I LLi. aI ^ A J U J La jjJJ <lo j-% fciitjj <_JI C_J, \ AJJ q\ 

I •ajtf. <j| LajI JLL Laaj . J \ fl*i mt I jjJI jfl inII jj-aJjJI JLlaJJ I ^Ia. ^ aVn j£j 1 a 
<lnft\l 6 JjJl 1I jl {j Ci,\.C. LiILo JLuajI A i ^L-a j L.uo a l 1*% J J~ <» > 

iJljjj ^‘imn ^ <a[ (jA* ill jSlat ij . ^j-qLLI ^jll jflitill j ita“lI ^jfl 55j^lall *j p^JI 

.SjaIj <ljbu ^ 6jJ^II (JJ&l I J-iajj ^.Laj I Jju V] I 

jjiaj liLfl ^JLjJLj jpj-uA ^1 jJ-iaj V <jI OlaJj I s _ 1 fl“i 1L < ~ ifliin La I 

fi 

^J 'v'i l l t_ijLaJI ,jlj 
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World soul 


: jJL-xJI £jj 




lZj IJ 


Lo^ J_au 




_>AL*e cs-^-JL) 0-“ ‘d-^j L»j I^Aj ■ < '^=JI oLojJilU ^ ^1 jl jLAiYI 

. t fi 

^ Jl>Liil ,_>u-aLAjl CiLLi 4 iVl . [ plj ti > ll I ^yja Luji 

^jL. Ojj y Q i. I 5jii]l £_o Li^Jl—o p .j ^ a 11 jJ-jj i_g_y^l <Li_=klj j^yij i^JiLJ.1 J_*_i iJliil (jj-ill) 


C t^ 


It 4-ljL^ 


■JJ 


Atman ^jIajI * • ■ ■ 1 * 


- ■ «■ ■ *■» JjLui a ■« <-aJJ 

.(^Vi <^l rjjll) 


Yahweh 


:# J—fc 

l>« U^) iy"^ <i (j^jl CS^ <-^Lt J>f-il lj I ^_jj >4 

<jLjll ^LijI LuLu ^jJI j4j '(YHWH JjLlI 4jj^a 1I <JLlll <j^L_u >._aq>_a. 4 jujI 

jjl jjljj (jiLJ.1 Jjj olliiJI JjjJLII jjlj 4_^=iLA. <Jj-s u-* J-aj 

j Ui 4 1j 11 i_j jJ I ^-la-ftjElohim aj]I j_a ^jI «tilI p - ■•'J I ^i t *~»\ ^jLU.11 <_jLjJI o'i -kI 
is* VJ ; Kyrios :jj>^ I $ « > .>■ c, j-^“ u-^Lj ‘(tj-^i ^) Adonai Jl jjLaII ^ cJj^Ai 

^jjJLfl < i i juJII p I n If. Lai ,«LijLjj_JI < a III ^1 6 I jjJUU 5j i^ <?t 11 < \'\\% t < .ill < aa.^H 1 I 
^juujjJll j ij aJI j (j all |jj ^2 Jehouah LU Ij ~ ... I > S < Ij 4 i,A ^ "Jl 

» Yahweh ^<.uVI ^1 jia-i< n I Y* 

i p L=w ^jJI { _^ A a ilI LoS ^ijuVI > l-a-»^) 

Yahweh I ^uL&^jI ^ic. a > ‘Cj i j jjbj rJochebed j_u_oij^ ^ * nj-a ^ l ^ ■ <■ I jjL^ I a ^ 

1 (Levi <1 ii.fl ^ jJ <Jjjia 6XoJ ijjuujj* (JaA ^_ya Lflj^t-o (jl^ Lu^j ^jluJ I ^jl ^ 

AK 1*1 J^k.Ll ^jJI <^ J^fiJ 1 ^ I 6 j ^AC. ^ t.uV I ^-AJjlC. J jl^ yflfc i***. 4 JI 

j i* > (jjU tA > < liiaII o^Lj-ujIJIj J_uIj_jJIj ^juj fli->11 ^_ya Yohu, Yah, Yo j a 1 ^I 

. jjj ^ILI <Li_Ajj jj-aj-oX .j 4_a La^fl 


2SS 



Anselm of Canterbury, saint 


fibuui 


. Ijil-v > I L_ij ^ ^ /X ^ oLj ULkiL \ * XX |xlc *Jj 

< L_i JJLjj ^Jguaj^J 1 I (jLI L-Ajifl jiaAui I <ajV^LujV 1 <Li_uj.ll I ^ ......j ^ 

L> Li^-° C£^l$ <<L ^I J , *$ * “ H Jj-aJI ^L^a ^ Jji 

: ^fl J r> J L1 <ju Lj_aJ I Jiui j J -*- V f *lJL£ 4-C. L-o ^ jj I OjlijJ Jj-a < <Jj \ fl > Lai a \ * i 

fi f 

< I Jj-^J_A <JJ I U 1 JL-oUl q La ju ^ 3 J^a Jj—=n.jJ I (jLi Lj Jj-^jJI 0^- A j^1 

< JjL^ij-li Ji-A < I jt-lriJL Aj i-l&jlij I^JLJj^Vl LaJJ JiLa 4 ■ A Aj t j| ,J «V , Aj J\ ( Jj 


- j..jl 4j| tx&j ijla-ll <JaL_ ^jJc. Ij,) n ~i f I JjjjJI tjjj ~w j ml I a 1 1 J^l jj»j 

Jlju ^ ^j-oi ftjij .u <]j_Lo <Jj I Aj 1 1! i\ i-h^lI jAj^all Lulj .4—fljJ all .XLAjil j . .^11 

p fi fi - f 

jLcLil 1 U t uj iLfljja Jl~ v~ I jjjJb Jj J^. ££jia J^jlIu <Li^ajj_Jt-o ^jxLujuCjI £jj lg_ii j fl L~j 

(JjQjlII jj| Li <J| £ L^-a > jJb jJj JiiJ I SLLjla i V (_£ jJ I ^LajVL LjIla <La^ < J ,iaJ | 

f. L| l ^ t-fl ^Gjl I 4-1 AOu uJL I Jjt ftji J I ^jJl> ^ LL I dJjjj «jL iV I yjl £>j_$Jji £ I’ -v i 

. jj n>a~ilI J a% 11 Sjj5 IjIjj-u) a t iirill 

iuOa. (_gl UA^-Ar* 8 jjJ-> ^jVl hZjJl^j ^j±ic. jny* ^1 Cliljji ^ . ntt'i'i 

^jl jujjV I 4_»^_=k. <UI Jj_=k.j ^_fl JLLa i >jli “j-i j <V_>^J I <■!_& La <-Cj jl^ uilll 

4 {j ^J»a — <J_i_l.i]l ^Luj 4 1 Qj «< i r4-J aD Ij r 4 fl t Q ^t |^ jAj < ^jljljlj 

JiiluJll <ts 1"V <S^aJI SjIjVI J_5-a>3 J-A j_^jIjlLi V ^jLuuII k_jjJ I jkjf. ^jl ^Jc. — 6 ^Jqj 
<c.J n-y 11 — 6 j-^J I S JI jJ I (j-A I Jju V | Ljjjj-o (jJ^-» ^ cjjJ I 4 aU i jl I 

Jjjj-d j A aKII Ji-u itnfTi IL ^jLjVI j < (jllaA fctill JqjQ j.u J[^. CiLluIjJ ^ iAj <-jj jJb^UI 
. till j 4_i Lii Lj a kli-^V I <LLlJ I [J a^I I j LLuuj| »—»^J I l jj jiJ I I 


s 

\ N *\T ^Lc < j-ljuj.iJaII 4_ajLa] 4-a-i.A jsJI <j| ^Jc. A*ii a j, ( J_J j 4 -aj 
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Aristotle : 


:jn <.iijl 

. JIUI Jai VYr oUj VA1 ^lt Jj 

i * ( 

« Ug. I I JJ_i 1 L Kj I /jj-la^Lfl V J i a r> j_Aj Cj L^j I j*_La_uaj Lcj ^_i SA ^_j Lj_j >^flj i u 1 1 Q 

^jjjL-a V-J> lj *7n < iI Li «LoL 5 6 j LL-u I ^j£- -■ >J IjjjJ I 1 fl~i ^I I 4-tlfl *11 £ jLajJ I 

s * # ? fr 

<L_u jjiJ I J L^-fl V I ^-L. — LjJ_^j — ^LijJa <ClLL£ Cj^>j I IjJj < J-Li-flj Cj^j-C I <j j_Jj_J I <JJ j_aJ, I 

. £ Li-a^lwi-jj V Ij 

<j yj* j i ij < Luj jJLa iiLLl < _^-aLLII t > j > al I 6 jJI j_i *o>n111Lt a ju 5 j -*-*I j-a 

6j ^ r . .i ^ A. rfc l 1 ^ Ij_=^ <^Jjl_JJ JjjJo^LaI Lai—JL i I I < j xu jLflV I J j I 

>1 Ij ^J_a LlU j l fl » 1 I | L V A i ** 1 1 a A I ... A A * 4 ia 1 J l I ^11 fl 1 t < \ fl * a ^ «v ^ t . 1 .1 1 _| | 

p Lj-Uftj IS (jj l&J I j_JlSj ^.jJjJ I ^ In* ^ Cilnf i^> t ^ > 4 _jl-uj Ij 4 iIn < uj VI 4 Jfl >11 o_jl_£ 

, f 

{ji I <j L-u IjJ Cj Jj Jj jj (J i ^J. I I JlA jjJB 1 \A kiln (jlSkJ “ (j i^l (j * Li^jJjaaJ Ij <p l ia\S 1 I j 
joS I j t <t^LJ I j t ^ LljJ I jicj < 4hi_u 1 >4 iJ I j < 11 ^Jcj i4 t*k ij Lj Cui Li InA-fl ^Ja^jj 

p 

JUJI jJoUl I ail ^ jJ I j ^ fl i 111 ti\ ciLcj iAjJ.1 cLt ^jc. ,\ \ * \ tj iy c ^_a cuL£ cLd^; 

• LjJjjfl ^ jJalall 6jjjS <JI jJaj ^ j] Ij ^ In * iij V I ^LlaJL v_J8j^aJLIj 

$ # 

4 In fl "vj Ola^i pj_5kj i LlJL=w Jj fl fll I jljx. ^_fl <j^Jj 4-fljJU ^Jl ^ hj fl jj 4jLJJj_o 

/ jJbj_=J Ij < JjrkjJI :JlLo 4 n ii Ujl I 4 ifl mlflU JjLuhII ^c. Jj L^_j Ij oV Lfl-o <cj-a A-a . q H " tj 

,.^JI .. uj jl I J i Cj Lljua L J I <fl Milflj i6jillj JjlaJIj < fulfill 4 i flMilflll Cj LsJJcu^JL I L*_a JJajj 
4 ^j-i -i-Aj. i ll L c> lj-^=> UJ. I 4-C LS j^uj Jj ^ I ^-o I jji I ^lc. Cj ti n ^ .^Lo .ilc. I ^_fl JSLlu ^iJ Ij 

.^jlSVi^UJijcjSjS^b 


Isaac Asimov: 


c 

iuijAjjl Jx*«l 

N ^^ X/ 1/\ JjjjjJu ^^ '/^/^ tj* Jj 
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« \ M V pic. 6 -ill ‘ L-^jlAj_oLa. ^ J-*^J ^ 

■'— u lj jl ^^*-1 j-u ^jjj-i a. i axm I <jjLLi-u i ^_Lc \ ^ o A ^Lc. (j-flj {j L«.<j^j a ili) jaoAjlj 

# , 

< J L*J I ft I j^JJ Aj-alx) I I— ~ i i J lj ^_-cJ-*J I J 1 1 -kll I _L=k £_a. L v—I ( j_J IxA-ii 

, (cj^ L^aJ I ^ A If J L^ \ ^ p Lc .lid T • * jiS I J-i-Iij L~n^ 

jn'i ui— jJ lj < (_^J* ^Hl I ;A±j^L jS_J < ft I a ■. ,11 6 1 ~*h aJ v_ t lli Jjl j >“i t • p[c. 

szJlj La 1-4 jilj 6^_i I j Aj L ^i j o^-^-Iq N ^V*\ p Lc ,^-flj <^.^-iLlJI ^jxu_i-ui—J lj ,Aj jjL Ij^VIj 

I 4 *«» T h I o)^ La jjoJI A ^4 1 )I J p 


Augustine, saint 


: ^JauiCj! (jiu 


AjLa ^ 1 Ij-^j jjlj-aJL AjLc. AajJua Jjt . \ » n (J lJ I TagdSte Ajj-Iaj Y 0 l/\Y /NT jl j 

. Lij^il it./A/YA ^ ^jlj <jla jLi 


La Ji u£.j'n<i I O J ~~k I ^1^11 jj-OJlJI A -A a J ml I A fl nilfl l I SjjJ ^Jfi. A~ A 1 ulfl Qa >jJ 

(JLjJ I ft LV I jit A-uoL k < L*Vl Laj JjVI AjUjV I (jjj-ftl I J^La. ^ a. i A*1 fl j-iiil ^j-0 A fl tig 
O^-Io ^llI i A 1 * ^jJl) I OI j Li) I Jj^a Aj^a La. A ia ia*J> I ^ Lfl jj I Jj LuJ I <j li A ... *\K II 


a 

rjlxi I Jjuo Lbj Lit L 1_4 _»j£Lqj L^J I J-ki Jj-a L4J Aa.j I t ^ L4-1 V I I [4 I ~k I J ^la. 

6jLltL Aml^ll pL| J*Lf. J)j£j r^ J kL l lI j ^a aj 1 J^La. 6j^jl)l 6JJb ^_lt JJaj 


■ Ig.ulflill null jt^fl">ll 6jju-a 


Ail) I ^ 0_L=k A-Lj-u-u jJI Jajin-J I [4 ifl ^iall La jj* \ 4 j-a ^ la I, \ SjjLa^a jf* m ~ 

* 

J 1 1 rs \ \ Jj-C S^jl^LS <lDj I AllaL Lbjl nf.L — 

( ^Jikl«JI J » lll I JJbj r Cj L.j..i^oj-l L joIiLla Jl as*~\ Ij ^ia.lj j+ 1j V| ^JLlI V Lfc j l > ~>r. L Afl i laJ 1 

# 

J-aGJL VI Ij^-A >. .fl i \~i V ^Aj £\J-*-^ a JL9 Ala i u u t i 1 4It ^yl-al J | Jxa Sj_^ ■ ^ i i^JI jJh 

da > a "w K ^j..a *»tl cj jJ I J_ajj ^k A_i_fl I j_t!iV I A^jJallL uJfljJLj 1 a > fl <oI.il I jji-C. u-flj^jJlj 

Afl-I_aJ I <llljjl All jj JaliLi V I ^jli ^j_a.l A_i_a Lj <j-aj < L4II j 6 LaJJ ^_fl J l^-a ^j A iliaL 

6J-L4-IJ! Alljl Jjj Lai c_jL i) I AkLuj AiiJI IjtLu-a ^Jl klllj ^lla-i Aliij <A flllraJL I 
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cUJ-f-* *I I O- 6 JjV I <(j Lc jj I I j_AJ Ji-xj ^ |J JJ ^ Ji-C I 

^J I j* Ll 5 11 JjLa-iV I JJU iii I Lol <<UI cJ Ijjj ^ji-a ijLoj’j/ I 3-» L-u 

. «L*_L±iaJ I oljj^5-o Cj Lij I ^Jl ^gJjj t^JjJLi j La_iV I I j 1 nf, L 6 J t * ■ nil ^-L-oji. I 4-o^JiJ I 


( d, »lfl« 1 1 ^ ^ mm I <j 1 fl*\ i jJLiAJ <j I V I ^ J I J Loj t LI I Cj Ifl l^i 4 j L I J_i la \ > j I 

-u^ j-LLl^I 3I J! l iA 11 4 . I i ^ jJ I ell«T« 11 < i AJ-a LhJJU jj] j < if. 

£ JX ui ^ I 1 *J t La Lx VV jlu I 6j.rt.rj V A 1 ^lx j_a ji a* i 1.» 1 ^ 1 1 fl i ^lJ I <4 \ \ i ul. I 

•sjU-ji j c> ^L>ir l^i 4_i 1 i jJLo.c.1 ^j-a J **i 4 t a , i.lc oljjL^—a 

* 

jjJj Uj-X i 6iL CjLiJj-a <dj < ( JxLI 6jjL^-o I J> iax Ifrl a fl f LAj iCj ^ii iujl I j 

. I j l j<v 4 fl j 4 i. ■■ 1 I <k i > a* 1 1 


A.J. Ayer, Sir Alfred Jules 


ji\ Jj>il 




I * > > a > if j 1 ■ -■■"»» | ^ tt | 4 »a 




. * (. 


. <iAaU. o«^iLa 6 Jc. jJ5j t \ \X X ^lx L^_k 6 Jja*j 


^121 


jia-i V ^^iJI SjLjjJI Ijj-q.^I.^ j *jj-A J_i_fl IJ J JLj^ I ^xij-=Lj]I jLiilltf ^L3| 

^ tsyj ciiJ J JAjj . 1 \ A iuU l$J a Vj £j LfiJ i j_iil I (J_i_»_fl j-o ^11^" <-ij 'v’ll L l^JLa aui I 

4 ol*v j I ^ a V l j a 4 t i 1 1 I a a <*ll j 1 4 t i>j «v 1 1 1 4 a 4 a "v 1 1 -v Jj 4 1 1 ... (£$ jlO I > I *v >1 1 

. 4 ii I 1 111 a 

1( ^ . f H f 

N \V ♦ ^ lx ijujli ujSI ^ ^ 0 V ^Lc. JrfcJV I <xoj jl^LI ^Lutj ^ a <.u 

Jfl~i tti I lj T*\ ^Lc. ^jJn’Js Ij ^ 3 - ' ^ Ij ’iJj-a 4. L~ 1 ^ ^jjjLix Lf AAi^XJ <jLaLaJJbl 

1* f.Lc ■tnij ^k-ll I <-flj 1 11 Jti 1 ajiG j < 4i 1 ,. I jj | 6 Ij 4_t <_flJ * L I <J 3 ^ >J < 6 jl^Aj ^JftX a 

V \ ^ I il-k. "J I Cj I j-JL I jj—aj J ^ A ^ Lx 4 k H a I j_J I |Jj 4 st I j 4 _fij_xl I < Kui a J 

^ 4 j IJ-a ^ 1 Ao 3 1 fl j VV 4 . L iijJ. flJ I ^gj ^ J ^ ^ J 

• j».lc. (jjl^ t>» jj^VI j VV ^ (=■>?. 
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Babbag, Charles : 




\AV\/N ./\A ^ ^aiL ^ W^/\ X/XA ^ Jj 


Cul^ La^ t ^ i > LqjjjI jj j l t Jjl Jal nl < u 1 <lJ| ^-tJsLj 

i iih 4-k~>j Ij-lL^-j j ^A I -U^-J I ^ LIoj Cj V Lw-o ^A <Jajja>la CiLaJhLju a <] 

I < A >|j <-C.J-uuJ I ^_yj LlA J I -ic. Lc^J LaS Lfl I If. J l ftl f V I I <_»j IJJlSTV I I^U | 

*tLc. jjjjJj <ullil 5 _ula=JL ^ i_i-%. ijI j N A N Y ^Lt <iU*vl) 1 < juaII jui «uG i** I . u 

. Vi jkLt i^L^y I <AJLoaJI jjji 4 xx I dJt ^a LlLla ^jaLlu Jilfli Ujajj N AN *\ 


1^1 La j * >j < ji N AN Y ^ Lc > > Lq^-jjV I ^ j^o L^J I ■ >1 ■ ■< ^11 I^_a q 4*u 1 -v. 

N \ I Cl L uu^L Iruu Ij I (j-*J * L5j I A ^1 -k Cj 1 ></*» L^J I 4 > amja ftji iA </> 4 » »■■ 1 «v 

^ll 6 J ajj Lijllll CiJj^JI 6JX.L2 ^ic. 4_4 jLaJI J i ixll I <lt^L ^mm Lo ^Jl Lbj^L 

jIjjaAI S jjIjJ I lA-*~> I j < <jlj( lift »jU i iji oLLft J>L^ (i) * a {&<i \I jxLijVI 

(■ 

l^[\^ jj Aj 4-JLa Cj IJ i A *1 y^ii UuJ <1^UI 6 JJh I J-i I ft^l t nl dlj £-aj . 4_J Ld I jk.LV I 

. JJLJ CJjJ-L JA jSj jJ I < ijJjlI I O Ljll I 

j \i. II cLLjalt jj_aj ^^Jc. N NVV jkLc. j-ix. jj| I dij j_■_» dt ^il * * * ■ -%i JjLljluj 

■ Jj. t i ’ift 


Bacon, Roger 


Cx£#j*jj 

^iulj_Lo J 6j 3 ill ^jluI <Jj « Ijll^ij J) i) Ai «<Cl> N Y^Y ^.Lc ^jAjjj N YY * jxLc. jJj 

IL ju A,U I : Lr ljUu J^Li (^dlj 

jd&JI ^_A ^ ft ^ t, I J . ^ I \» II ^yc J-3LJJ ft tlal ^1 ftj ^jK ill i t-ii *tj-A 11 ^k> I t—Aj J.U I t A 

t it* 

^ tfltj' aVI ^- j^ JI Ui^jjL l^*Si ft 11a > 1 ncL In > i ii^JI j.i.Atl I I 

.ii^kll 
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_c, Jjji Jji L £j (ol *JJ lj c I i_.a i*\l15 oL)j— lj cJJLflJ lj ol—»—«_oL»jJI 

olj-i oLj_xJIj lj <6 jjL1qJI oL_l£UJ < jjL-JI jjjL <l-iXo_c. ^ i a JL 

J-0 6j^LLa OjJ-fl ^ ^-Lj . j_F jJ* I 

__ ."XI I ^Jc. f- ^Llo V L 4. L 1 > J y J | J I ^Jc. 6 J^-iLlj ‘ ^ Lift Lj®J ‘ Jr * V\1 I i3^*^ ^ j j 

4_-a JLfl-li I O L-*j l_j jJ I ^AjLjJ < JyA J_C LlxlJ. I ^ Uj Jjj . ^-i IJ-iiJ I p 1 .A^.i I j I o J V I P li_iJ t <_i j_i_uJ I 

VV OJlj l j-fl ^_£j| La-0 JoLiIa^jV I 6 1 C~., nl 1 4ft > fl ~^I I ilK *7i i L^J < p 1 x .A Zn 1 I j cJ-LflJ I 
. t >tl I 6 Lia 3 CaSjJI ,j-o i»_fljJUi ^J ,jjj *4i i hj i jiJ 1 Oj^L«j <jlj| /jl \ TV^J 

^fii <_aLaJI jULl j oJlaJI <J-oJlI I j i jA-i-oV I ,J-a*JI j < j_i^V I jJ-ojJ I :<C LaIj«o ^o 

. <Lfl.i.uifllJ 4 jJ 1 IjJ I <jlo^L=J I j OL-t^aLjJ I I4JI0J t <l* \ tJnl I 4 ft . nlftl I 


Blake William 


j»^j 


NAXA/A/N X ^ l* j,jiL \VoV/\ \/YA ^ J, 

^ « * 

^j-a Jx>j <aj_L Li 4-_ijj ■ _ o> Lua 1 * *** * A j) / 01^ 1 itii j 1 j». Lui jj i 1 1 •% > I jc 1 <7j 

t * * 

<j I ‘C l JA jj L | <-0 LjlI I J^j-U < Cl£. A j rt O Loj IJ 1 ft fl ^yu LcJ < ^ LL^JlI I < 1 i nl LoI £J^Ua 

>L j-ajVL V <jl_i Ij CiljLi 6-iljial ^J| »^JJj « L jj‘i^k tt 

J-&JL I <> yJ £ - Ji 1 j\ 1 ij^J l^j j fl ~^11 4 —ljj IjJj ^ > ijj I Op I JiL^h Jj-a 4 *«» ft t oJc 

<j| ^jVI J-5-JJfcII (jL^ r«L-olj| 6 j (j iti 1 fl ft "k j ^jljillj (<t J-Jol I j 

. < 1 x 1 j LJ i I 

p^U.1 ^—1 <*l i-«.aI^JI 4 JjjJL Lo pL cJ^J I^IxVi t I jj O- 4 -* Cy* 

* t- (■ n * & 

*L-oj <-jL_i 6 j 1 ft ~ r. 1 l i A 1 1 j iJljjVI f ^1 4 1 I 1 ^ "11 *C£11I 

• ob 

1 p 1 ft i ill I ^ lj^ 1 <-u.ujj.iJ I 6Jj-J I j t 6j 1 % 11 Lc I j r Op IjjJ I Lc. ( : <j LftJj^a i j_i_i ^j-a 

• V . 1 ^ 1 b 
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Bell, Jocelyn 


Jj tjAltMj* 


i jL_» j-A I I c+c. 1 Lii 11 Jj < I jil jjI J1 />lit > cj-t-uLLL lj N \ i V/V/NX ^_a * j^Jj_o 

< '■ I» ~ i ..y Lj < \ \ X V ^ Lc LAj 111 I Il^-^J I i a J* ^ > jj I (7 j >j, > -a L£ < jt-a La » j Antony H6wish 

^ * 

Lh° 4_Cj-*-uJI <1 jU 1I oLfcL* jJuV 1 J jua. i.i/J Ija L.ui A ^.i^a i- * ‘ * ^ I 


CjL^J-a (j -0 d * * 1" " A 6j-ij-ui oLu&jj ititi ^jjl Jjh 1 .1 a J_£ I jA» Lj j ^ *i11 J 

. ^ LxAa I La Li. I j X <AjJuU Laj <6 j C>l jl'Vfl > I utAu La Ijj ^_i JI I 

<-La 4uajj 6 j-A Lh° ^* • L) -6 oLti I < o Ll*» 1^ jJ I L)-° <^Uj ^J_» dij 

s i— 

.<axuaa^J1 I ~' cn j jJij ^I 6j^Jl I ^^-Aj i <jLlll j 6 L>JI jin Lj \m 

. IjllaJiL 4 jColaJL p tjjjfll I *■ ■ ■ * Q UL^ l^p 


Bohm, David 



Jiftlj 


L)X N ^ V 0 fLc. L$-i ^LS ^ I <jj_a_lll X Lh* L jjl ^kj-J jJ—loi XU I 

Na- L>ejjj (j^Uj «Boric Podolsky L-^a .La-Ji ° tajl-a la 

oLJLSLLo ylliiil ^jJI ^Vl oi> juiXI ^.j-uL-uVI SjSjJI Lr lr. <oi lJ _LI Jixiuj .than Rosen 

. 4 a jfau lj 4 lJc 

4 iA*J £-o 4-LUlU job’ll I Lh 0 L^JJ 0^° 4oj y\\ 1 dLL j^jlu 

jjl ^J| Q^IiI -jb'JI 4jiLaj SjJfeL IHj ^j| igia I^ju^lLvj <^^JI (St.u 15k la vllJj . ..a 

» _ . # # f 

I 6 J.A jjJ a~j |4-aj < 4-fc-a5 Lj j ‘ ~ » * 4_i_i L^_xJJ 4- 0. t fl ^Lo L ft ^JaJU V 4ajJcu ^ I 

. I U-^.11 L>* AjoaaJI a u a ^Jc. Cut Ld L^j | V | ^ J LJ I L^aAS Ljjj 
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Bondi, Sir Hermann 


.lloi. '\‘m/W/N 

j Ij Fred Hoyle ^ (.jvi..4 .< I , ^j 1 1 \ I ^ < A Lj 

# *. 

LjkJJI ^j <(state-Steady theory ) c^Llll L-*—* IjK iiu jl Thomas Gold 

t * j ■ ~ JjLfl JJ-a-jj Ijl 4 jI i La-a ijjLaJ) jJ^ - 0 ij^ 4 m > ^j-A ^jLi *U_iLS-ll 

■ J J - a.l lI I j_A J)lAaJll l .Vi i Jjl J-i V Ijj^. 

■—i j f L> -i.7jV I 4 i > j< 11 4 i alAJ I i— -fl 1 iti i ^I £_a \ "L \ ^L_c ‘~»-L>a ^■■ 6 J_A 0 1 * *11 *La^1cu 

<■ ^ 

^AC. J) l ~kml I ^A-«aLll La 4 u^l | J _1 jj I plx.jV 4 -l_i_uLLo S^5 u U»1 ^Hl 1^ « J l^J I 

5 Jj n"> La J J-qj p Lu I CiAj^j La (jLtj^uu LJLc. <_5 Ik 01J 6 J La ^Ij| V k Tic, jl ^ ill 

. OI1 Li ^jaj) Li o Luj^J lj Cj IjU i oLloj (^ *i nj <_jV I <i ijjJlL I 4_JjV I Cj La-u-uaJ I 

Boyle, Robert 

JiH ^JJ 

um ,/u/r* laiijeV* uw/\/Yo ^ j 3 

< iX alk)i <AjL*-» J}La. J^-a A \ u A I j^ Iril nk LSjfrxaLij *(£j < < j^L « aif[ 

f * « M 

A~\ tJ 1 «Ljki]l Ijjlj LlojLlojI OjL-a SjUl (jC. ^laj <Lla_iaj iCjIjLlJI Ijk ^C. 

<«GIjjjGj p I (jliul juaj I < t5kni^ill 4 >a tJ tall . .jI -^~lI ^-Aj . 4 i‘ J ia >*\11 I^JlII i jc. 
uml’i n <_ILi L Sjl^j-ah <jL» u i A A > ^ jJ I v—La C.^ *> > I 

Oj-ijLa Luaj 1 (Jljju J-Aj <(PV ss K) CuL Ji-iluj jLiJ I ^_a 1 > >4i^r .Li aAII 

, MV*\ ^L ajjaj <aaxu$I ^jJI 

< a i ikll jj lj < LujJ Lj^j-a Ll-wIj JjlI <Xt JrJ 1 <j_u 4 Lj -v 11 I 4 >fl ...lal | 6jI t> 

jj-uljJ illJj J x \ <J ^i A j t <_iI J_JI jJUJI Cilia ^a!I A nil J I (J_g_jlII <Lluu 

l^-La ^ jJI t L^UJI f^e. jJjIAj Joajj a ^L_uj^ I £ \Jj L| <L^aL 
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Brahe Tycho 




\o£V\T/\t ^ Jj 

.^yb VVV l j ~g ^ I i /■>jV jg i 11 fl r, c- I ■ ' 1 4 *\ I Q o l^jJ I j U * * ^LS ^y^_)Lo-i ^ ^ 

~g ' I I jS\ Jj_a 4~l U-w*U rt , ~i i l*\j [fljtll rt 4.J i fl~t «..,ua oLfll i 7iT\ V I l.r^ "l fl ^Hl I J i^vj--%.'tll 


f I * 11 1 ■ I I '•^ i 


plkJl 6 ii % t-u IJ J 4. 


Ifn/^ > 


<(v-ij^nil~'ll ^IjjAl JjJa) 4ij l\ m< j 


. <Li_o t 1 1 4 ~I a tt i 1 Uj L«>. a ^ v a i 4 ■» i L. ^ 

4 ajii jJ 4s_fl J I a a i \ £J I 4_a Lc * N 0 *\ « / A/X \ ^jii ft ml I mAJ l in 

jjJi < i iA A> J-fl-fl <LJ Lai jLfl-ill 1 g I » ^ ^3JI < Jj_^jLaJI <j_uljJ 4 jJ_1[j ‘Lxxij J i-ra ijllftJl 

. J^*ll I <_Lfl f 

J1 A itn JUI) ILJL=». j | 1 I dill I 4_J La <_=*Jl-q j_UL 

^uit 1 1 LJ Lc 6jlj—ol ^1111 Jjj j^Jolj_A_aVI 43^-0 JlJUJ < j La 3 I jl I 6 j fl 4 ) Ljjj | 

, # 

.6^11 a 3_A jij 

oKiti ^iJlj t Johannes Kepler a jc( a.u..a.l 3 l 4 aiaII 43 Lti^Lo «Jj 3 

^A-i.iil JLocV W»jI I J^L=h. j_j-o 


Cantor, George 

. LuUij N \ \A/^/*\ ^ij3j » l j-u£jLa3l j jjjjpV ^7 ^jjlujJcu jjl■ ■■ < \ A£ o /X /X ^ jlj 

: 4_t-ca L^11 j-Aj * ^^ic. JIJ ^ I^i*-» a lj »3^ jU 4llJ L»-*jj c3 ^3 LLI L»j 

, .~.^1 .^*11 ,Jj2fc ^Jb I J I^jjJ I 

^ 43 _i^J&j (J-o-*JI Richard Dedkin a^oc ajc.L_o 

CuLfj^JI ^ LiSjV 1 CjL uuaijlm a v i l -~v CjLcj) oK^JIj r 4 t _i_A LjJI 1 ‘ oil 

4-ii3 IjJll I jlj£.V I ‘L.u 4_»jju-«a I oLc.j_o_^-L lj ^ L^J 4 _iL^-j V ^_3J I X t X r \ ^JlLa) 

. (^Ij LxJ I j ^-a L=J lj JjV I 
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jJ 3 Ll^i I \ AAV ji lc i _i_iA_) I oLHU d w<alajl »Lj jl-i J I oLujLji Ij_ulj <i)j-a —> \\ 

4 uL^^U! J <Jjl j—a 1—1 -jV I ^-3 r jJ— fll \A\V —\c ^-Q I — C /jJJJ 1 ^ LJ^io^ fi| 



«Q_i^ t \ iTil 1 Ijjj-Laj C>jfl La£ i LlA 1 j-Cj.JtJ I j \ 1 \ 11 ^ A i Uj jjj In il <J l a f I O-i I 

. « CL> J**J I <Li /> L jl Li i»_i jJLj Laj in i i^j La d> Lj_lJ ^ ft It > l I ^yj L_u V Li <LuO LJ I «U * jj Jl ^J Ij 


Copernicos, Nicolaus 

uir/o/x* ^ wir/r/^ ^ Jj 

ir 9 9 

C> Li 1 fl J I ^jC 4_ifj_a J>L^ ^a *G_ajJ jjJ t j^fll I ^A I >J -“ 1 *j LaJbLi-u-a JJL> Ifl 

1ft 11 <■ A—i ajJ^ tJJn J I ^ lit J I ^Jc 4 -la IjLLc I <L_U9 « ^jLa-i-u] I ^.Ll A l l I 

JjU Ij < ^ J^LJ. I ^ 0 \ / \ XV ^ IjC V I Lh 4 -* La 4 j jJ_iSL_uV 1 ^~Jl3 *" C*t l J tf.il i {j*jJ a 1 1U > 

Jb-^ jj-^j 5 j-* Lajj-^-o Jb-a. u-it L^Lj 3-^j-* (j- 4 c ** *i j l I oh* 

* . 

. <-"t_i J~vl I |aJaJ I J^LlL la uilj k_j U I tf jJ I f- Lc. jV I j_Aj 1 4 *i < . ■ 6j_a a i >>11 

£ jj_fl I t jA* 111 jj) I&a. Vj < 4—aJftJL a jJ_fl V I ^Jc j I &j a i i-u 

6j^J} O J-Jj < Cu-*J L Lj-iiLa L ^ ^ IjJLflV I Ij-A ^-lut 4 L b a 4Tif I 

t ^ 

^_j_i jl i jiill ^-o 1 \\ 1 u'\ ^Jj \*\ LT^ a JjLuJ I j^j-a < j£. ^ju\j a j 1 In i 

Cj * »i JJLjj ,6 j^AJI illJj <JLjAj ^ jJ Ij ( jxijfl Li^j^ 6j^ i.Ti Cjjj^ I 

* -*-V I^ t In i i Al I ^j-a jjj_aj L^ i-fl ft J [j L 4 r l a I jljjl A, i Li^J I QLLa^aJ 1 ^ya 

f (• * * e 

Cj\a >K L LJ I ^ La I a j_i^a l^-a^ L^_i ^il |j ^yc. I jj^ala.4 HtU -^a Jjl I «<_u LuJ I Ij 

. £—lLJ I <a^ a jj j-aj ^y&j < 1 ^ >lf. I j L J Lc j-uj j < L aj j j ^lj L_uJ \ 

i i o | II Cm«> a I I^jlL^jJ Lij^J I ^ ^ aJ 5jJooJ I j.a J-4JS I Oj—aj I 

L^iU ^ It j u^j I Li ^jJ I ^ L.^V I Jaj fl > ii < Li_l_a_*J 6^JeuJ I Laj I Qj i i i < Lu L^_i V j ^J I 

jxjJj-Ljlj I' J ».. _I I -ti l I L^j t' . A (^1 ■(jjill ‘cjAjVI (^j L^JojjLji < -a . ~i~ 

9 9 9 C. 

. iaj jlaJ I ^jC. ^I ^kj^_LL I l LjlA !j jli La ,^-Aj I Aj J^. Ij t > nfl*i jj^| I 
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Darwin, Robert Charles 


uju' j jljUu 


• ^ ' =J ^i ''AAX/t/'^ ^ . NA- S/X/NX Jj 


I I vUI I 1 -S V | V I J_j_a ^ Jfl~l I JjC. <-*_^Juo 1 l i ft jiJ 1_C. 

■ «U- alx JI SjjlJI ^J| 


•*■ '.' < » ' LlJ 1 ^ olj^ p1 a If Jjlij I lm I ^Jl ^j-c. < > a a LaJ I ljJ j xj 

^ul^u |_j] k l n-i JI ,jl^) (^jLiSJI jJ^a. ^yjl ‘Uxk. <la.j ^ JjLij ‘-*>*>11 

Cili L all ^Jc j i 8.1.1JI O-Vj \ i TV oUa^y_a L^J^I_^ ^ Jil ^y *A -k .-.j * "■ ... I I j ‘.Oj 

• <il^i. oia^i ^yjJI 5-Lsa.jJI (j-*J 5Aa.jJjxaJI 

f - tf 

j an 1 o*m i ^ i nji a Jjaaj oLa *.<j.‘i 11 I ^jc. La <JLLa ^Jc ^ ll-i I NAVA ^ Lc .^a 

» * 

Jj I IJ a ^A Jj_Lu *LU_=k Lao CjI a m\M J J_C ^jluaSlj < ^iJc p Luj ^Luj_a J.Uum pIjJLII 

jj-ajJijj I aiii ^^A-u 1 ( j-A <1 lA a! I £ I^jV Lfl tfj lio JS L ^i p LLJ I I t j_o ^ I j-i-al I 

s 

J[^iaV I 6 jj JIa^i j ^ - U £Jj cLL L>lj j^LAaa jjjJI 

oiij_fi ^ll I Sj^aII (*t i 4 »I alio Jitfl ilLt JjC pi ft ji 11 <^jAI Lu3jJ 1 o (j j jj £_1V 1 ^^ijjJlj 

jj AO at i I ^A 6 1 i •%! I iJSk_ lIj) 4j L_2wV Ij 4 ia>V Ij ^e_ij,—1» ~11 ^jJ—c £j J t_ft Ij < ^ i J u'J I 1 L 

4 1-r.Ua 11 q^.i.LTJ I Jj^ A_1 jlA_t <J Oj^ 1-AjJ—C.J O^*iJ. I ^J3 ^J-i —iu La^ <a-a>^Jj >•%! I 

. <-ij-=k_J I J^xaJI 


^f-2 Cpj-J-tj < LaLc. X • fdjiVl J^al J>ja. <ia-t Jj i ~i .. ■ ■! 


i N AVX ^Lc o 1 x lI~i ci j-u ^| (J^ajj icj_i-uj jjJjV I <1 x iL cj j-ijj t N Ao \ ^ Lc I 

LI (^LAUvXi I I ^Ajl i Ijc LqjA 4 tola! I JaLujVI ^A 4j^I$aJ ^ ‘j 1 I J *-u I J^jaJ I ^JU oj 

i^j-D 1 <L-lLoC LoLoj jJoaJ I s _^-L^j ^jajOaII l_j Li^J I ^A J j I^J I JjjLlJ I J^C t_fl^Lca.l ^j-o 1 ^ iA 


. 4 tfl /jc! | ft 1 t*vl < 


<_i j*-T a v! 1 sLaJI jLlcL 


jil jij < jjj lj Lffl^ *~> * ill I Aji.1 4_i LS » ij r^_ij llJ I o Ij Jj^. SjioJI jJI J-*-^ ^ - 1 i (*) 

^ j|~ I I j . ^ AcA/V/\ • « Lal*J I J>La ^ La I 1 * > > I dJj nti.a Ci *fci J^ i h 6 l_jA I 4 I~> i ajilju Jjjj IJ 
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i '1 1 j] kj-i—A Cl) I J L— ^_ft oLi I^ L_zJ Ij i £j Lj l Ail I _ j_J I : <jLaJ^a j ii j^j—a 

aLlIaj 1 ^ Itflj «(\ AVX j lj i-J I j jj L-ujV I ^ jJ i^-ii I Jjn j i t » >11 j < ( \ A"\ A) Aj j a" 1 11 jl 
v _j UilI J Ijp-a ^j- 1 ^- (Sj > * ^ 4 * t a < ( N AV \ j L 4_j_ii^_c.j j I—l7l ~v V lj jj Lfau-tV I 

t e ^ . c. 

I Cj Lj 1^ a -wJ lj CjLi 1 itll ^-aIaI I '._ fl v t x«aaJ I l^la sZjJj Lu I A -1C ^-i < ^L-^aV I 

0“ ^ U '-r^JJ 


Descartes, Rene 


Cjjl£j J 4jjjj 


.^JL V\o./V" No^AAV J J 


■ ‘ir> 4 -iVj) fi n |j 4~i 1 4 -!uAaJ I 4 a ... lal I | 4jLi - « i ^ ,.. ^ fl i—flj 111 1 \ flj < f ^ ‘ ^ Li j ^ I Lc. 

,*,4Aj iaJjJj (_ja1I iJasJI (Jjj LaLaII itu& < J_5_=k_j_a Ll jjjl jiil Lj J : I _j 

. f AaL t Aoa. ^^uI^aa ^*kj j^Jc ^ jJ lj <^.lc J^jIu SjIJJj J juiaJ I ^j-uJ ‘ClA J i 7 i 


<aJ*L*JI 6 Lai.*jI Lo w ^ujLo J-tJ--k JLij \ "\ \ ^ j»lc. 

^JJ Lj i .i*t a LtJ 1 mi a iJJcj t < a\ ~aJ I l ^ya 6 Jckj A-ij-tlu <a^L t a Jajjli ^lllj 

^ll I 6jl^-fl I ^^aua a \ *\ 1 ^ ^oca* Lfl- tfl jjliLc I I JjJ^A | |J5 jj I du-^. t \ *\X A (j U i iij| 

<jJLa-a g^ol I J LLa 4 -fiJj-a | Li j^ i/if Lj _lc 0 ^> 7 j I lj < L^_i j ^ 7 a. 7 i I 

jS 

J^LiJlI ij-=k — X (tiLIj t ilI t ft *k <jI I \ t i7i J-uaij VI — \ :A-i'j.a. aII OutjVI 

J-oLu J ^ju U "v I^a —i < Jft*l i I J^i.ill ^ya jx A&H 11 —V” <e- l^=k I I L^-LlL^j 

jkU JjVl <4 mlftll Cj^LoG <j*J ilLuJI 6Jj j Ci* 1 >j e Lxl| jd-UL A^LlH 

^Jbl^iajj ^.ftlri.l a L . 1.0 I ^jJJLj I ^.aJn 4 ft mlftll ^jl t A *Ll l~l ^ iAJ a jj Jaj 

Ijlt I (J-J-lJ I 6^-AC, ^ 1 ^_j LU I i i K t A I J_LA ^_Lc c- Llj J^. Ij LLaj ^_fl 4 U l lUI I 

. 4jIJ }*** 0^ ^ ^flin <111 -ij-ckj 


<j^Jj i JjjjlaJ I <11a L tli.iuj^ fjali ^j_LJ jd I JjHiuAA I j J Lc \ ^.Lc L j_o ju~iu ii 

. J-i J i.Tj Jj-U <j-i Li-tfs I ^yi I LjJ I p 1 l I.tj I ^_S 


^Jc. J I 6 JJ6 J Jx 4 a -fcjli v 


-fi-*-I* ^-*-aLa» “ ^ _ t J r-j 1 <L > K » ^ J a ~ il I jl ~ ,. n V 1 — ^ -k > 11,1 J J- 4- .. - .-o . J. J ^v.Lfl 

I I Q Ia j I l* i ft j/i i /l ^j l i .it iV I A I i. t ii J ^ I JaA I 1 j i »i lj 
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Diophantus 




j\LL 


l J* 


*C lu-a. I J J ftj Ij t Ji(JL I JJU X 0 • ^ Lc <-ijJ 1 ^ 1 1 «V I ,^a 


■ »jSja jat oLs_}l*ai ^y liilj jacj uujl jttu JijL> (jJaJjaJI ^j-uijjiJ \ \ ,jjU I ^ 


«t I T.J-S < 1 tkLj <fl ui a ^ ui oLatj < j i I ^4 «<ll a c L ■ j j * .* I t Ljj 

LI ■-■! —-j~* » Cjj Jit I I'GiLaG 6 A->j (C (^iJI itjlj < L.lk->. OAatj jj-lllj < t _><i51aai) 

i-jlUl jj-o I 4 ilia 11 llil L i A*ifl /i Jj IS* <j I jjJ | I i | u LkkJ I jjkjuljj <■ JI Jr. VI «LjL\« l Qj» j 

.AJJA.ii ja£. CjV JLa-o ^JI (J-il mo (j -0 j* Iria a Jj^aVTi J^JI 

* s * " 

l \f IjJJI 4i J^L&j i^lni aj ipl i LaC.J <^)jI t u A Lj*i ^ n (jxiIjLfl^jJ ^ i-^J I 

^ <j-a^ ^ i>Q Jjl J-A < jj-°j ,jjJj 

; f 4 

r_i'i^~tl dljj .LijjjJll jj r .-.I ' ^j lI {y Ijjuc J~' «j (_jjlIj r(Arithos :_j v_ijj_iJ lj_=tlj Ij^j 

. ^_u/a ll {y j!Kl jl IjiJj ,^1)1 JjLJLI ^9 iJLjjVI 


Dirac, Paul 


JLw 


.Aj^lll oLV^lL \^Al/\ */Y• ^ < IjlIa-iL ^ W* Y/Y/A ^ Jj 


A-J^JlII ^jC. <ajjJo_Li ^flll l^o <J 1 a f Lj c_flj_a_i >1 jJoAjO 

Erwin Schrodinger j-o N^YY JjLlj 

^ J-ii ^ jjl Lr lc. 


jj-i j-a Jjjj JjjLa-jj ijLS ^jll r Fowler Jj-i ^ j lr ^-ij <ttl I J^LA, ^j-o AjUl ^xJju 

^ji — LJLLa jjlj iJ^-s ^j-Aj ^Y*\ ^.Lc ri-ijjJI Iiia 11 ^jc. ^jL-JiaJI I Inr Boher 

l^yQ P Laic. JiJ^ ■ I u JJLJJ t 11 Li_l^_l_fl ^jC. \ j 1 lit J I J-C. L *G La I |j i n I I |j[jl 

#J ^ f 

. 4 1 LI ■ j . <1 lilVl^J <J_L0J-AjJ IJ-LOJ I <Lo£. jj I V I <Sfc. tl J I ^llA’J Lu U. I 
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''ll 1 i j_La_J ! L-<a i ! lX-u IXxL <Li_^> LiJ I 4 h a. h . J I i w 7i i 1 1 j LXfl I -_fiLucal 

<J - > . ■ ■ "W. J)-Aj t ^jjj-u j^_J I 0 J i 1-A-t ~iSl J V Lfl 4_JjV I O 1 AJ-g-ix^J I ^j-a ^JSLl J 1 i..A o ^ \ I XI -V — 
1 IJ 6^) J-l I J 1 6 J LJJ 01 t i.u Lu I I 1A 1 4 ' ~w^ ^ 4 U.*^ .ij I V I < ^ J V I 4 l*X ^jajJLi 

e t t . _ a , 

t<j 4 i I ii^JLL tjl Lif i->j-i-ll I ^Jc. Jjl GjlXfll ^j-u ^^-qj ■- 4* iu^Ll 4_i_X 4_ijiaj LlAj I 

. <.&-!.. i L*. 4 _Li_^Lu I 4 J | j Liu Jj, I (_j_c .lie. I jjb I /) V 4-fl ii--J f ,j-o 

t XI I X i’i X » * O 1^—uo [ .•"> a j * jjX ^ I X 1 > X > a ^g_lI—u-o J ~k ' *G I iJj>—a Lh- 4 L)-° 

.jLLaVI cjIj jj-fl La^o£.j 1 Hilbert cjj i 1 > a sLia cjL uJ^iiI j 


Eddington, Sir Arthur Stenely 


: .AO 


\M£,/U/VX ^ \AAT/\t/™^ J, 


4-a L’k" ft L 4 Xi&J I Li_i j-iiJ I J Ia a J Ltf. Lj ^ li < ^gj liau | Lj[j * t 

\ \ T« ^ Lc. 4->j iXW I 4-iii I 4 , i \ t mII I <LijJajJ Li. J(j I j_su»j * ^y^-ili I jl I p LJI 

^jJIj 4 i i m ill 4_i__j-i>LI 4-1Jl-> J1 6j i X 11 4-iILujjj 4_uj(_=JI i^jLajJI <^1X11 6jj^_iLi 

. J L=uL I I JlA I _U I j 4-1*-^. l^c 4 jl 1 j_g I ^_S ^y=ijC. I {j m i7i*\ \ I La^oUt. I 

it » £ ^ ^ 

. JJ-v'il I 4 jLS ^jiiU 4-o-li JJ-a-i ^^juaj-a 4 jL^j| j^fl 


I 4jjJo_» J i >J-^11 i 4j I N ^TT , ^ Lt 4 i ixuliJ I 4»X»^iaj ^ja I 

d (_ )“ I 1Q I 4-i Lu d , >-> I —v 4 c./mj ^ a <... t I ^ j*C 1 1 4 a i o ^LuaJ i j I d a 1 * 1 1 d ■ i...«I 

■fjj fj <]jLJ.I ^j-bj 03^1 ^ CjljjJI JJt < jn i ‘l lb JjjjjjJI 


i ^ j.a JI ^ Uo_J I (■ Lu 4 _ > * ' I LI | dj Lc-C I JyC dkl I Cw IX 4 j Lo-A i hi o j X | 

I 1*\ i oLuJj JI ^Lla-J I ^xujLLoj .4 i a\ JI dal Lit 4_ij jj I jjL-^-LIj CjLc I » i.7iV I 

6 J LLI j-Vu ^lJ I a LAaol I 4u-o3U I ^j^il Ij i pj .At I 4£. ju-uj ^ UaiJ I 4 l"X Jjjj 4i^LJ Ij . 4 4 A > LJ I 
l fl tu J>-o I 4j LflJj-o I La ^-Aj tLl I Jo^Joji. 4J (J ULj Loj I J^_u p I.ia ftl I 

4 *Cj -s. J \ \ Y V ^ Lc. Cj L_i a — oJ^) jJ I J I J \ ^ V 0 ^ Lc. ~y \ 11 I jj I p Lj-J f 

. \\\i "LjljUI pLuj ^LkiJI 
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V LJ I ^aJLaj I I La5^ i s_>^zxJJ 4~i i A A Lias ^jic l ^ 4-L* L*J I s_■_ ) *•>•1 1 Jj L» I 

■■UJ.j-M.ll » Ji ilr. I ^jjC jal_J 4_aiXJjJ I <ULaiaJ I J^lx. ^yc ^ \ J.uTu Lea lj « Infl ft ^xixJ L <_fl 1 .7. "<[ [ 

* £ 

J, jjj I Lad I j < fl .i-u jjj I Jle «d o LiJj_a Lfl la L£_a O Jaxj ^^aJ l < 4-Lu jJ I 4-ij*^ >j^l | j K eft 
^ Lc <jJaaj k fll1 fjlxl I 4. A xalfl j i ^ ^ V A ^ Lx j_»_flJ I Lad I <-* i tin j i ^ *\ X \ ^ Lc 

■ fUaJJ ^a-^ 3 J ' ^ ^ 


Einstein, Albert 

^ n .ii.ul tajjJI 


^^oo/^/^A 5j"^1i.l oL.V^JL i_^hj (LuULl. \AVA fX /\ 1 .ilj 


<< H. 1 .AII jjt 5_^a LLl I CoLxll ~.jU’ill ajjjJoXi iiju i jJj_II ^Ul jjSLijj. 1 ^ a >j *. 
jxLe. l jA Z'Jj L=w ^lr Ji<-» Lai .cj . A l l <_ijclI <jjJaiJlj , <Jal_|cJlj <.l tilI j i Kil lj 

, LL^ill jj^UsJI jye. \“\T\ 


. » ® . * ► 

‘Cu^iaa <31J -1 * 1 ~ ^J-Xi ^A-a^al I ^a <j | ^jlc J 1 AjU r N ^ N ^ Lc. V j <a^^. Ml jjaa ^xJ 

^jJL. L^ia i£ j' 1 XJ f N ^ • 0 f.Lt l fl a t!aj-rxa <JL_ijl ^aj <Jas Cul^ j^al lj * 4 . xa. ajiajJI 4 -aLadl 


, ILjoaI I jxlLt ul I 


^ U-^ ^-ILa^J lIh 1 f Lc ^ 

CiL-aS <at jfc. ^ \j Loj ^j|jaJ I jUoaluVI ^ I J-kTu. jV ^jUV I p La 1*11 J ujj 4ajlix| Jjjx 

p Ljjjala cJ^jjj ^^aj-oVl ^uaa^J I ^Laij j-aal La_a i^jja j^Lul <_5 LLaJ I ^JjLa 

.<jjjJI <I lifli 1 jjjlr\*il ^L^aLa \j±u^ 

* * * t 

JL^-JL-a 4 i a J^-a \ ^ 1 0 Lx. J Lfl 1 ai Ijj < Lauaj_-a I LlL l^_a ^iaa j \ ^ ^Lx 

<Lafl J-aJ^I (_£ jJ I \ 0 a 11 J-Aj ^<jLa-o Ja *a j a"> j ai 1 (jjj Jjj'i i j-gj^aj <aa .\111 I C*La-u Ij_iJI 

jjj^J I *x*j ( ^aJ 1 I <j_u J.rx^al I O LjJoa J lxx-a t <> wait 11 <a L*J I 5ajJaaJ I (jt <G laaj I j J 
ClC LaaaxV IJ <a^-x-"xl I J LaX^Ll j I Lo^ — I l^aa l^a-a O^LjjLal I Cj Laa-fl Lai 1 

.^jlaJI I J^a LjJh liajxV Ij-aj5 jj I Jjaasx^LII 5 JX. LaJ. 


303 



Fermi, Enrico 


j>kj J- 1 


. N o £/\ \/TA , < tojjj N ^ • \/V Y ^ Jj 

-U jJ * U - 1 ‘ " W H 0-“ 


, fl . T. ~ *\ I I ^ ^ i jj I Jj j J I^JoJ I j t ^_i_i £ I—kiu V 4-i 1 JL~>11 1 4 i in Li^J I 01 U 1 I 

Lj^l J*—^ ->jJj j-* iL^-L-i Jjl jljij * -"V 1 ^ o-^f ^jJI Ojj ' Z 1 * 1 

. Ujlis] Lq^fLaJ. I 

i <>* dZ u*-^J <L-ajj-^-all ^ Jjjj ,^-1^ ^^V'A |iLc. J 

# M ^ 

. ft J -\\ Loj4 A l ll L Cl lAfcJJ Lr lJ I < I 

Jalxiu ■ *»-*■ 4__uli^uo! cJ_}Jl i 4* itin 6 JLo Jjl cLjJ-»j-fi 6 1 Lo_i 4 _j Uni ,> 

( ( t t 

J < (_^j^ I _>-*-^ Lie. ^-L. o Laj V I j I j^jlijjJ f jjjj-i-u Lo iSJ^ 1 la 1 7* I 

^L- <j| cJjJ-» j| «6j i ~J I 4jJj| ^cLjUlIiI Jal tti’i ^lc. J.«^-V 2 w Q l ->. *^j_lj Ijj-J I ^a. LL ^J| 

^ie JjiiiJ/nl Cua Lh°J * jllaaluV 1 4 ii fldjJ 1 Q a -J I fJj&jLo Lc. >J LJLaS 1 Li Li. 

jjj 1 ^ iLo ^j_^tii-o J^La ,_j-o I^_^j_i i iJjl-&]L j <■ Sj-fcLLua L t . a l I x ilL LfJ| j Luii I LlL wj^J I 

<j. 11 1L L^ l _j_j l NMo /V f \ cj-»^a Ij j^Jjla! I jj jj Lh° L^ 1 j 5 j-i 1 o LI... I,.. i cl I j 

Ln .i CTij^-tJb ( j_ln < 1 iIaJI ^j-a ^Lllil Q i ttl I j-jjL-ul 6 J » i LhJ JUJ oj_i_i 4 i jLLl I 

. Ll Ll I 4 _lL LlI I I cil jj 4 -a^Lo I j L». Lj 

LAjI 4.P-I.U Lj Fermi-Derac statics 1 xo-^uL cub jc. cjLuL^^.| cJI^jj ^-o L^jLilL <1 

. Fermi Surface c» L^a-oj-aaJ L ^la \ i Lo 

Feynman, Richard Phillips 

y LajjIS JjUiujj 

• N^AA/T/N o ^ ^jLLil ^cJjjjjaIj \\\A/o /\\ ^ Jj 

JjL p ^1<L jjLLL cJlij ^Lj ^^Sjj-oIj j-A N^'Ao j^ila 

j * ^ 5 

^jJ I L-i^Jn-J 1 jjj-Aj 4-i-o^J I l^LuJj^UI <_!_! J_L I i ti il I 4,^*> ij Jeuu^a JLa-o JLocI ^jC. 
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Pj-ill ,jjJ j—*-o LbxJ I 4 i i ii \ In (,i x njj ^ £11 O Lc i a iLi V I ^_u ^Jcl J I i Vij 

.(oLj^VI Q I J 1 i j OLCjLjV I k Jj-o • 4j^r->.iL.l 1 

Aji-xll <t.^i L jJ I O 1 j \ w C ill ,JjL<ua j. >U-j j_iC a i 4_b Lu Laj_i_*<j 

^ I o Li Li_Li_=J I JL_i 6 J kjj_) L ib la jCj^LcI— fi—J 1 Jfin l -bl I J> L-uJ I l a ^ 1 4 A -U>~ 11 

. ."i^Lc 1 1 1 ft J A » j^jjJ lj 4. 1a" v 1 I 1 ^ -s-1 i-v i 


I j -^3 < Lg_>y j-A x a jAt i 1 4 tig- LLL_J I ^ I i*\ lj 15 Ll_a p Lb ^ <X~i t u I \ ^A i ^ Lc 
j IJ-J V I LsJ I A J L-uLi Lj J-o I I OIJ O Li ium ‘ ^ j- 4 > Lb I 

5jJbI LbJI ^jc. 4jjJoj I—a.li LjJI £-q 1 g iLj—^.I <jJ-o 1 iii 11 1 Ifl 11 cJjJ-cu J^c 

-4-»jjJI JjjJ j-i^albL U ._fl »i <All jJcliuJL bijXi Loj PoLbJI 

^jC. <j lj as^ i -k I o I jl *k a Vj i \ \ 'Y \ ^ Lc 4 _la^J I Puj ^ 1 tSL-s Lb I jJ I 4 j LfiJj_a J_j_u ^j-o 

\Mo — *\V ^jja ^l^cVI jj-fl Oj-tiu Li-»j_iiJI 


Friedmann, Alexandre 


(jLaJujd jlLoiili 


. UYo/yU <lii i i 9 H Li i Qj 1.1 u i \ AAA/*\/\V 

# ? 

< 4-i^-rJ 1 * L V I 1^-u Lb J ^Jxj v S^)-*- 5 LL I 1 "'j *) j-ljJLjj i JJ ^ <b j t o jJ Lc 

6 JC jit i ^_i ^jVI i I LI I ^LjuaJU < t <loll 4 a nlnl 1 Cj IJ ^JLacV 1 ^ Li 

,<GLqa ^ lilij Jjli 4-L3L-aLr». i Lba 

Lfl Pii 6 jLlaJ,I I o-ioi**k Uojaj oL^Lj \ ^ YX ^Lc ■ ~ J^l 

<4*1 tt V 1 o L L=io I j J J a J1 4 fl o 0 -v lj_cLo 4-fljjJ>-a 4J PujLujV 1 ^O-IJ LiL I l J^j <4_b Li PflUi^ 

ss a 

^jjcx 6 J A j 1 nl lj L 4_i_o LbJ I 4 \.< si L_y I ^ J LojJ I 6 J I til L fl q> JL-Q L^.jjAJ ^ 1 *s\\j 

■ <nu/i II 4 aL*JI 

j ii 11 j 1 .yblI jLzk^fljVI 4 aIiu! 1 x^a^li-lI Jj fj 1 Lh 6 0^ MY£ — YY L*JI Lj-hj 

^bJ 
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Galileo Galilei 


A 1 A \ -v jJJ L^ 


. \M T/N/A ^ Lfj ^j.LJLLuL \a“U/Y/\c ^ Jj 

^j_o o-jj—I ^ lxl i oLoL^— ujI ajju ^ l_fl i [Jo. 11 ^ 4 ^ Ljj i 

^_fl L^Ua- a n i t^l lj < ^j. -fc.xlJ I < a L^i O^J *Lc. 1^ l.'a I JjL^ ^jJ^j ^ J A." i ii I 

^■■i rt i ~ i l I j VI Jj I jjJ ^Jc iljU ^JLlJI < i ti A J I j wo Q I j 1 a n j 11 «Uiuj I j j ^_fi Lijjjl f UjI J5l 

1 Ij-A ^jC. ^ii il I ^_L. 6 j 1 >^k 1 I <_i L^_U J (^Jl Laa ,\ >~t flj I J_i Lu La l aJ I A. ' Loj 
I^a 1< ii a Lft t <-Afl ^i) lj i Aj-aC. S^x^.V I Lai) I Cj I^1*_lJ I 6 -ii 4-L>ia Ij 4~io*\ 1 aj 

. I j <xaiJn.J I jia-»i I ^jjfD) j* Liaj ^ i JpJLi l£ dJ j ^jC. 4_i L£!j < 4 j L^_i I ^_fl 

* * * $■ 

jjjjjjli Jjl l^ l a i T i ^aJ I J^jLil — Till Jj a J^a JiV 1 ^jJc. — L-oj| N*\oT ^Ic. 

L^l I J_lLJL]I ^uarJ I j ,iujLJI ^j£- 4 11 Jin) I i > m ulj <^jail iSk^aJ I ^jC. 

. 4 11 >j -a" 11 1 a ij i a 1 [j I l£Lu K tall ‘Lai1 j Liu ^ I J LjjlL I r ^_alaJ I •_■ »j^wl I £_a 


jinAujV ^ liftlll JfrJa.il I ,1 lA < \ iAt-jj oLi>Lc. i ujG ajLc. 1 OljLauj ^Jb I J)-a Lajj 

^ Lt jj-Sj < Lj (J^ i.Tjj t_jjTi^-a 4-*_uJaJ I l-j t5S 6 j. i(j..i.7.J I < CJj_£La uj -iC La ^_Lcl 6 j I|j 

( # » e 

LoJ I J V I Li_j ii <~i I La 1 ixxa ^ Luta>V I Jo i^Lui i jS 4xj^Jq_i \ *V * £ 

fi f > t 

^ * Lai | Li) I eJJ J-3 LLjLa Cxfl,l^i I j*-a J l^ii Lj Lft_u l ^ lU i j I Jaj) 5 i *J I ^ c j AJ ‘ J-i I^)-xj 

e f f 5 

Cj Lc^u .Ufl dboU Jj I jjV I <UiLLl I |a. l j-ii-%V I Jjlu j Li.U j | JjAj La di)ii LflJ L i —a Jajft i al I 

. L * I ^ il"iA a 


n .. * 

<ixui> The Starry Messenger ^ .^11 Jj^jJ\ u*j-^ LjLl £ j 

J ^ # e » — 

L>° ^ j-iI (j lj « LaJeu. La ^jxuJ j-ajJ I qJoj-u I ^Jj-q r 4 _i^IaJ I <lu lJa^.^Loj <j Lfluiufia 

Sidera Medicea 6 j xaJ3 Lb Lu-y l ^il lj J <xj 111 I j L&j^ Ij < ^j-^il I ^j-o <- ^ ^ 

. 5 j-A^J I Cj l j fr -Lj I^aj <1 cua-iitl I ^ ft tl lj j Ji-vV La^ 


L^L_aJI ail iLa-j»Vl I—aJ I I ^^j-ljjJI >^>a ^LaJl LLJ I j| tj-4 Laj6J 

<j <-ajj U ( _^-i_i j-Aj tjlit nitl I J-At ^ya L$jI ■—ilrJ I ) 6 jj-» cJaI L&L^ajJL q! .-aj-i ^jJ I ■ <_»£. J-ai I 

^j^ajlll) I ^£La-« ^Ll <j-a5»La_o Jj L I j 1 1J 
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. jfl U i I c 1 iAJl(V I V IsLa \ V \ V ^ Lc 

f 

^Jc. <La-*-u I i.Tj ^ jJ I jJbj « L^Joj-t-taj £_i Ijl1 3 j Ijj 4-i_fl wi-ugi i V li-c j .7< > \ 0 A~\ ^ Lc. 

I J < J— a I j_=J I 4_u j L_=J I j-o Jj_=*. <U L_uj j A \ j ( l ^ K LJ LLa_i J (_gj ’im a 

,<u*lDI ^.jaIL Lji 3 ^-* (J (_£-JI ^-L»j.*ui*> 11 <Gu^i 


Gauss, Karl Friedrich 

Johann ^luaVl 44 *.<Jjjls 


\Aoo,/V/VV^ wvv/ 1 /r. ^ Jj 

^ jjfiJ lj jj illlaJ I ly* i 4 a*.A Lj) I Cj 1 fl i Jail I jJLo-aj JjjJo £ L <J LLI Lij 

01 i LjJ( 6j*^k *1 Li 4 iiti I 3 L£j < L$ ^jaxu ( _jxiLfij V I ■ ~ « |U^ ^ jJi 4 i/>L jl I i yo 

fjl ^jjl XV ^J_U 6 Ijjl^ Jl ^jlc. J 1 ^ V ^yuu J-Aj 1 fl _lfl OliLiu^l ^Jfc | Jjj| >iu*k 

* # * <s 

La jju j j i^l I 4 1 ioi 1—LiiV I 4 ->jU , il I ^ic Jybjjj S,i a »11 t ^ LijV I {jc. I jj Lftj-fl a a L^ 1 a 

. 4-t-iL^II £_»jll oljLahjVI ^Jb I ^yA 6J^lj uj ^'f I I ^lijVl jj-fl 4j-»^Jaj £jJo 3 J - a L lj 

Afl juu\j ^oLuji.1 <j^Jojj OstCTOidS o ( ij^J 1 Cj lj L_u_a . >1 ■ .^1 a \ \ \ y 4_Z_i^la ^Jc ^jJbyi 

f • ^ " f 

3 \ \ U \ liAilia if- L^jVI ijc, ^-y I C In^hl 1 f^jL. «L-uu IjJj 

■ J >l^k~ilL L^JLuOjIj oVl f>“i -vV I jj Joj f <jJOjLiia LixL I j r<AJ j UJI oliiAL^l I 

4 11 imULIaUj f- L j£l\ jl) ^flJj yC. (jjjjLai (jjjli LlAjI ^.a- i .ujj 4 -o-luL 6 1 m.uc 4j^Joj <J 


jl j_Loj J-o_iJuj ^ tLh ^jLJI (j ^1 1 3^ All I 3 ] ch 4, ^> *G 

Lfl oLl^jJJ I 3 ^ <J ^‘>xL I cj[\-v *7ill ^ a ">»t>j~v i^cJqjuoI I Ijjs «t*l 1 pLj^II 

a 

d || il ■“ * «• 1 1 t i Jajj LoJAJ I A ij 1 43k * 


jit jii-a ln.cu ^ I ^aJLj < iliLi-I I OLfiiJ j Sj\ Ij :< Ja jj j J t> I l>a 11 

J^.t7t*illj r< A-i-a Jalli. a 11 <Jjj_*-® t^jLLil 4-aj iJ* 4 ^ ^jI 4. Itl-w^L-o ^ J-fl *Ja jj i j fl *^>11 < lnfl i 
JSa. 4 Nm ULui-ll jiiLu 3 1*~J1) Ampere j-^-«l 3 H>jLilI 3- 1 j-$-1 

^hi ilr>lljLo Jl a i j£ pL j-fiJI j-uLjj Fareday ^IjIjLa 3j^^5j (j 4 **» ^ jl 

^1 <Maxwell Jjj <Lo jl»VjL*_o ^luL Lo o. K i. T j l la^ (CjLu^-^I ^ ( j 1 

. A ' ^J 1 I d '...it-. 1 1 1 ^^j j ^ 1 | d ^ U 1 1 . Luu Lj 1 i 1 ' A I 
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Glashow, Sheldon Lee 


^VY/W/o y Jj 

tj £_o tj L Jj_jj ^-It \ W\ ji.Lt J «.-k~> (£jiaj 

o-i-a.j <Ljiaj Joiiiu y -i. je. Abdus Salam W-i.JI xlc j-o^_oj Steven Weinberg 

, *LJjV I j_L-a 1 i3i 11 » a t* . Al | ^[n cflUl ^ ^ - ■■ * UI 13 ajj^ K 11 ^£. [fl~l I 

t ^.J) IXIJ Li xJ I 4-j_u^ji.L j S\ fll1 & 1 1 1 * 99 .* ) * " <^L^ (2h° 

LjJri J I 6^-J-fl 1 J-ojC.j t \ \ 0 \ ^l_C * ^Jj " l ^>AJ I ^^-Lc. OL^U 

\^*\V j*L. J jVi I Jj^_ajl~ i n <-«■ .a 1— a>. j 1 ft ilL^ A a a I 

. jjlijU 


Godel, Kurt 

: ckw> £*j£ 

. \*WA/\/£ ^ Kjj-'i . . l....-,l l : \<\. yL/VA ^ Jj 

■_i i ■ in < ft « « L ^jj-u^LI >_l-^L x^aj jl^il j^jLujlaj j-o I ^ ft In 1 ftj ^p<aLij 

<xAjJ I ^ J-C. j | 4-IJb^jJ I V ^jL-<a L j < jiaLa LLaj ^ I £-a OLi ,Jj LiJ Ij i AT\x xl |^ *G Jja* 

^luu Luj Lj < ^ Hall I J A.J.1 I £j Lufl.-i J >11 i yj Li-U I ^^ic. OoJU Cj 1 u^ji JI <H-cu I ^Jr. 

jj 4 laj a ^J Llj-i-u »_11 Hi 11 Oj-cUll jl < 1 t u Luj VI O 1 i J J—J I J; I CxjLjJI j I f Jj-O 


6^). uiLi V • Lt O t i */•> LI J1 -v a LbJ ^ 1 7i | ^ya i x/a I ^ jJ I Lb^-jJ I jJb^j < 01 ^ ^ 1 *ia! I 

. I ij ' ^ -w t " t I y\-v »1 Ij O 1 -t.Q Li I jai... ij 

I J > a 5^ J U J k J X J I jij£. o Lk. I j-J-fl I J^-=W lj li--a lii-A J-^-L 

C J-Q 11 I ^J Lii I j jj I ^ t \ iu~> L jll OI —11 n L J I ^jLlo v j Li^ 

L aIAji a ^I O i Li-o L^J I *LajL lx=j 6 Jr. Li ^ Ljt 1 I i^aj OLl^_j J_i ^u.t.i.ul-11 <JjL^i I ^ya L^i 

<J jUJ.1 J ■» > I <<H-i J -J I < Ljll 4.i.<.i.lJ Li vLt L ^-i 1 u^l^J 1 ^j-o o^.-L^^a I ajju I J < Luj_ij 

. O Lu-o L^i I ^ J La I^jja | Lpoji ^1 i^a-LlI 
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Gold, Thomas 


. V . . i /"\/Y X ^ ^ / a /^ ^ ^ Jj 

^If <ji_i <LUJIj oLii. <UoUJI 4 'jU111 . I ■ il-v »l 

ft j-Aj iftLAtll olj^JU ftjLJ] j.A.~u,n.ft ^L=k vJLi^-S <ftLajl Jift (_yi ,*1 4 SJI JdftJ I^yi 

9 

. 4 t nfl 1 Lj^i, (JJoj Cj 1^)^ 11 J Jr. li ^LJLjj <6 J »Cj a LfcJjj_i £\ 4 -^~ 

. liLt £+&£ o ^jLajjjh 4 1 1 1 a j 6 jc.1 am (illjj 

^jC. CjL_^ kij CjLujjJ^. ^JhL-u uua ip imill uii uu^I JU^» ^jA j^J-o JtLuxA jaIju 
^_ flj < { _j-ajVI j ^ ^ If ^ tit a till I ^lUill j 1 ^aUl I A j a T> ^jJ| Cjl AjJll I j_uUj (J A-ftJI p Lu 

.gLuJIj jxUkill Jj^al 


Hadamar, Jacques - Salomon 


:jL«IjIa fajAjlL* 


• 'vuy'V'v^i na^o/nx/a^ Jj 

jj-fl 6j ^i l I J L o A I Cja &Lutij < ^p 1 a 4. iL^V | ^LijVI 4 ujJaj jj 1 u 

i-a LllL I 4. \ i^l j ^ L5jV I t—flJ LUJ <_u LaJ I L 4 ■ vs LLl I 6 J fl a 1,1 o I j-ljLjI, I ^_Aj LLaj 4 >jk*i 

.Taylor 4 1...I,,. 1 ^~\a ^nJI ■_ q*LL aI ^a cjlj^ilt i 

yj-i-iaL^JI (jx. >Li.~A+i—c Lfl_ii Lfl ill jLxJ.1 pi a is \\I ^LijVI i-i^laj NAM ^.Lc 

. Jean Charles 3 IjLiu a <j^UI 

9 P 

,iLl I <x-<aL^JL 4_uj^JI cj!j-JlJJ cjVjL*-o ^a 4_pLa ^ 

^x.jJ-1Ij nlLuSui vJj-J I *Lj_ujJ_aj J 1-j-i.uL^ 

(■ 

. Lu Iji loa. ^JhJ it L luoJ I j 
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Hardy, Godfreg Harold (Hardy G.H.) 


: 4 jjU gujajja tS-ijlfe 


. USV/U/N .Ijilz^L UVV/T/V ^ 


. f- t > s-\\ | ^ Lfi^j V I Aj^Joj -~i\L l 01 j 6 Jj^AxJ I ,J-a-i I ^ UqTli^j I / ^Ja. 1 1 ,^^-qLj 


5 9 ^ ' 

Wilhelm Weinberg rj ,'.jj „I j hj ^LLVI 111 I a alj ~ a Ljjj W A ^ 

( ? # 

a ix*ij Jj-a*- ^xjLLII J-LsJI ^jJI — ^JjLa :^uiL LJLa LH L 


t^a^aJ t 


Il^j < Jrv l*k L a Cj L_: ^ (jsLII JiU) ISkj-i I 1 ^ i^aj l~i 1^ iaII A i ajgl I 01 i > *^-11 

* 9 * 

.Jj^ULU Lofl a I j jja jSj 


Jj-6 aL-u-L-u jl Ix-ja y a Jjl John E. Littlewood j jjU "! ( jj-y £-o £± U \\\Y ^Lx. ^ 

^y Li_j Lflj-1 J Q^-J a" Aj^Joj :<u-aLj 6J-iJ£. oVLa—a ^_fl A i -r-uL-ul A .ft t-n i Q a A Luj < A-Jla^i Ijjl 

a_j_ujL i_uiI <JLlxi1Ij Almlin ^LLij a_JI I > Laj i Dioophantine 

.(aLI£l 1I) <iL^V 1 jkLSjVi ,Riemann jjLoj^l 

. A_j j ila-j| O I * ^ La.j O US 6 Jjlj A~ta it I Auo LjJ I (J U_o ^_ft j ■ ^ La. 


Hawking, Stephen William 

. Ijlia^L JjL> L«iu \\l\/\/k^ Jj 

Aii AAilJ 1 (p I Jj) i i JI jjLJI jLa_fijl A_i^Jaj AJ <(£j 1 1 a*i j f^iijjJI 

.^11 iSUlS^j 

Al^La QAaall j lfl_a. Ax-aj AjUuoIj-o O-i j-=»*I dlj-aJLa ^uuj^ J-ULi) Jj.lJull Aj^a^-a ^x.j 

f ( * 

^ If. A i^a La. Aft aa ij < i ,n nil I A-i^JrL JI J la. a L-u L_u I J » ~ ■ " I J 4A «| L^a ,l jura a Ax-o l^~ili 

j 

I ^ 1 > 1 ^ I ji a.flW I I ^^V^ ^Lc. ^ jJLfl I lilt i a <g 1 Jj ini I I 

O-iL aaII e- I Jj.r.iJ I 1 ^Axua La.ifl p Li^aftJ I CiU «Ti aL*\1 1 ^ LlLV I 

- ^ f 

< 111*.*. 11 1 l! I a ."‘ilLi I * * 1 11 t a i > i «i 11 1 ^*jjj 6 A^a±uj \ ' a Si a a Jj | I jj ' >' j 1 , ** ■ i (Li > j A11 I^J | I ^ 



f. ft J I 6 J-t Jj Lfi J^y-O JfrJU. l! Lj f *vl I l$_i_il^q^a J^ajlj-S 1^ lif J) > L .~ *J 

.oj“vfl 11 I LiLULi 1 ^ 4*ifl> ~k^JTi i ^ >~k Lijj i^J-flI j< /-iLie 

‘Luuc^j I 4q.i.lq > I \ \ V £ f Lc ^Jflj I 4qj 1 m'i <w I Cj Lfl-> J---U-1 <J Q Jv 1 -A-Ij.lCi 0 Cj LeJb L-u.^ 

. I j »Q jjLu^L^ < a \ 11 I 

^uUI c -1 xAa! I j iG.E.R. ElliS £_a iJ I jj-tliV Li \ \ VT f «Al I t LlJI OltiJ^o ^-a 

j 1 fl-iV I ^_yA — ,j La jll £qj L j < \ \ AT I LJ I Lx5^ ^ j AT ^ j-^J ^ ^ AJ J LJ lj 

6jjjJ f-a*jq-o^ ^ J * “ A I J /(^qjjjJJ f^.jq_a) \ ^ A A g IjjiJ I f ft .il 1 I j v X11 

jJ L. iLtxLu 


Heisenberg, Werner (Korl) 




. \ wyr/\ ^ •V'V° ^ 4 j 

L^_» Lq^iAa f^JI ISLxq ISLi—o tj i^> i.u.~il 6JiJ-\ Lft-ijJo ■ a .7.1^ I , Lt | ^il)q_fij < Jj.t.iJ.i ft 

<! 

SjjLa* I fl; ;■ “'J <L-ijjJlj Lijjll I iii j-LflJ I JxLui Laui (La^LC. 1^5 LleuL^j 

. my fL liy^ 

fjLC, \,\ i A ^jc. L)-ltl Ljjj_Sj Cj (jli-u jqjlq & I i 9 11 Ljj ^ ~w J_A_> \^TV fLfc 

/i 9 ^-a <Jtjo4i Ijj cilW ioSjI I jj-uuAj ^ l^-oj 4-C.ju-u J-iJ-zLi f. lU*i i-.n 

^aVl J ift i V ^JlqJLj iCjj-JLj ^5 “ULj-uj UL)^ 1 *' jl *^-* Ijlj ij-aJLj JA 

^i^LL IJ-C l i-it a \i^ I <*u<il I ft ) . 4q Uju i ^Ji l I Jr> j,4<jJ I LoLoj oflj-C. _u^iq] I 

fll < L>qJ^j Lfljj kill dLi^Jq , \ xi Jjjj-a JjL^ N^Eo -IT L>*j * Max Born (jj^ 

■ ^."kVi^k <\ i.Lo 

Jj-a* \Zj Lt^aV I jj-=kSU La-ijiJ < f-^J I l^-u l^ii I J LJ I N ^ V •• f Lt 

f JC. I _W-ft Lb 111 ^qj I 4*1 ft i.n I ft ^jC.J ^yuiJ 



Henderson, Lawerence Joseph 


. \ < U\/V ' 1 • [+> , li^L, \AVA/I/V ^ Jj 

jjl>* "-V- ■lLaJ I I_£_I igL-TiJi I *Ljj I A I Jj L-u^J I —A L v*N I < i •%■ ^_j 1 JLX-L^ 

1 i i% i^vl I 4, U 1 .<. A ^i_i ^ jJ I i_fl ( V I I JJbj «*.tt I I 3 ^-.j j jJl 4-Jk_j-A_x_rJ I 6 J f. LfiJ I 


:<JjL 




VI 


aj ,Karl Hasselbach r I aL^.U JjL^ ^jLoLIJI i -Jl 

. Lj_i_=J 1 <= 1 tA jSU I J L-a ^U-i_u Lu I < LA-& ] l$J IJ ^ LLu La 

eL4 a All jl ~ tniA \ ^ £ Y — \ ^ • £ jjLijL^j I <-i-ujjJU <Ij l j -k % n ^<A q 
< \ ^ \ V Cau. aioJ I LU > « \ ^ \ V 4 \ \ JI 4_fl LJ : i i Q i ^ 1 fl J « c ■ _»~ < *Li j » ^ 11 p 1 v ^ AJ I ^ 

*Ljl«IjJ :^.«J I i i.A>I >_*\ l a*\ tal.trJl j-a1) <L-6_»^L-q ^AjAII 4 i n ^1 1 n ^ \ fl J^jj-Ulj) 

. YA ^L "ixWI 


Herschel, Sir John 


: JA>** 05^ 


. \AV\/o/\\ ^ l* yipj JjiVL W'U/T/V ^ Jj 

:_»LL JjV I ^ 1^ LL < < ^ \ £j_»3j-alA_i J) ~k JI <^5 LLa 

^Jj jji-i In ia (_^AJI George Beacock cJ^ALu ^^.jALjJIj <(jj j u^cA.1I 

il I I Jlj \“\ aaj I Cjfl J ^ <<il ^jLli I il I < jjla L*_n I \ A\ Y 

^,j_a I—o_^ ^ tk. ^UVI ^ *s-3 LjJlj i Qj i..■ 1 1 sJI Uj*\nI ^jLlJI <a^j^LI ^^1—oJL 

. O Lxi-ia L^JJj ^ L5_J Al I d) 1 > Inr.j p Lla-i^H <jlqjS I OI j O LaJb L-u-o 

.JlaJ. I Cjl-L*-a=fcj Ijj-Ac, jjl^ fiiAjLu cju^alla 6 Jfi. i \AX \ L-ujLfl 

5 s fi f t 

ja>3 rk-ll I 4-iJl 1 J^o 6 _1C I J-i (_j I ljja-OL-Q Lu J4_fl ^ LiSkJa ) I <j V ] ^jC. ^LLs_fl 6 j] lj ^£. OjJ 

6 J-» J. c »>_flVj ^-^ 3-0 J^-k i-u L<l^ iJi^^JI ^LjjLJI JcLia_i k-S-i^ ‘LuuljjJ O-fiJ Lx 

^jl^-Ls V Lj^L.LII i _i - ^ t Ail I 1 j p< Ij 3 ^JJ qL <»ll l jj& o^Lu-^ij ^Lrf^a <^ 3=^1 



&J—C 1 — a_4-4J clllj-A ^1 <JJ — I £_a J_=k_ijl jLiJJI j ^ye, I i a jutu \ 11 VI 

Ij^j <“i,UJii\I v k _J <jl_jLi1I jLojjVIj La »_u j_a i A . -v V 1 a*s (c*I jh-u 

j‘"i ■ “I I 4 ,., | j J ^_fl 4 \ a A | Clj I J ' ' ~ s - 1 ■ ^ I IJ l ^ >j lift i 111 I Mjt lj.jV I i A*\ 4. Imfl, lj I £ fl 1 1 | 

jJb Jj l^J < \ A£ S eJlfliJ <Li Joj-jn-k < N A i V <1_i5LLa Cj 1 Iti^^Lq <j UJj-o ^yu i ^yd 
■ 4.laIc. 6Jjlj 4_L.| ^ya Lsua Lfljxli ^ jJ Ij i \ AT £ £ It 4 ifliiilil I O^-oOl I <J Jjjljuaj ,J_Laj £_a 


Herschel, Sir William 


iJJajt, ^ULj 


. ^ ATT/A/T o IjliaJL j < LuLLlj ^ VVA/N N /\ o jJj 

Li-Jllij LuuJjJj (6jJI^) ^ a J *Jijl I J1 •% a jj-i 6j-JlJ 9 J-aX. < jljJL I ^jlll l^jj 

n H * n 

L a _* jj * lllk) I I J. \ a JjLSj 1 4-la Jj>u II £—i-ij 4 « n.Ait £ Lflj 4 ■ _ ... 1*1 11 I t IjJixoj 

<^=-J <6 a ijjufl L a^ <* «.*j flM ^uaJj <^ut a mil £LIoljJI 6>LU ill i_j£lj£JI Ij j] 

N A N Lujj U * ‘ ^ >a l a . l I 6 Jj^ ^ | jjaj A. taLi 1 1 JaLujV 1 ^8 6j Lsh ( Cj^ui i \ 1 

| JjlaL.» | £ I L~ ,.,jj <^jjLjJI La jla *_LlLi_^I 

4 Ij-^. 6 ,\ AJU V ^j-lI cilt Ij (j -0 C*Lfcj a ■% a ^ SjLlC. pi ajXlJI 

J^JL ilUj Jju t_S^a_» £» **nl L L £-J« «L niAitill <LjaU 4i^au Lac. I 6j_u^ <jt5^ ^ tlUjIj 
£ j £ "* Jj a L^l Jjjjj (jl Jju jiljj ^ I j^l L LaJjljj I 

.f^juAa JjL_u < ia jJ.i. u ll CjL-uJI f jj An il l (jJoj i ^iill l cl JI LAp^jla { j!aju 6 J-iJc. 

^*>11 Oj—4 jIj__jJI <jL» (Jj flj JjJ^ll J^al LijJoj £ j^ij ^VAo £ I_c. 

.oljftJ ^i| / •* Ji^Ii £LLajV I jjJc 6jala *_n~^ g I lAflll 

JJrw <Uj Lfl J-C. |j fcuaJil I ^UoaII CjLjLa^V ^j-uLuVI ^ Jj^o-J I ^jS ^ i nj^jll <ia£. 

+S. * * 

y I ^ ^ • » £_a j (j 1*> i ^ *11 j^ya ^ lj|j I j 1 i - y j j Laaj A £ A i^JuajJ jui L if T 0 • •* ii 
Cj jjt Llaj V • (j 4 p l^-fi^fcl I (jijJ 4 jLjJuV I wJlit IIj ill ^ »j‘^l I £jIn 1 ul I 

.£ j ajl I iiaJLa CjLujIjJj <<mnntill I <Hja^kl I 
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Hertz, Heinrich (Rudolf) 


• NAM/N/N ^ \AoV/yTT ^ Jj 

. 4-iC IjuJj | Cj Lj-a <J I jjBlLu I ^j£. j^ic. I Jj I ^ ISj < LL I ^Li jjJl 

d i .. . i-U1 va ^ I ( J^-C < Lu_*jI^)J (J_i CjIj i ajj Cj^LL \AA • ^ Lc. aIjL_jjSjJl ^ If ~v JJLj 

Li ^ 1 JqI j. <j ! j J-cljJI I L^-La o L.^-o ^-u 1 ^ ^ A \ t A o ^_a Lc. Lj < (iJ->j * * A L 4_.jJij) 

L La-i J^-iLLa J Lol,Vlj Laj^U tft uuj i. i a->j lf> IJ J jj OlxjJo (j I ~j lj i L^Jj-L 

. ^Luolft L x XA J^gS Cj le Llu i | g -^5 i A11 LI 

jjfc I^Jo 01 “v 11 j t \ A \ T LjfrSl I <L JLuiV I ; Cj I jL a O^Lj 4j L*_i | Qj * 7i ij QJLiJo 

\A^^ ISLtS it I ‘^jLoj \A^*\ <£.jnii 


Hewish, Antony 


: U^ 


.ijiiLiL mi/o/w ^ jj 


<L 1 L*.SI {jl N 1 f.Le. Ryle JjIj £-« 5-SjLulL JLj h^j k l>* > j 

.LlliJI cjU^LU 5^UI L^ji J^Z ^1 jLjjl 5^11 .LLjLlJI fJH =Lll 


4 jJ_t I i .i a tA «v ^ IS > 4 K Ifl 1 | 4 < C. V | ' . a ^ fl I 4 >1 A f \ j 4 i I ^ I a i n 

jl Cj Ij LiiV I illL jj I p LSI. ^x-o <G I V | L Cj 1 i A . . ^jl <LjulL * iTj| Cj Ljj I 4—o_» 1 ^jj Cfc 1 i^al I 

<JjLJ. ^ Isr. ^I ^ j/*> j I JL Jj ^ I <, 11 in. Clj-*i J Lj*^ I i-uJL I 1 i j*i l^k 11 u I ^jJ I CjIj^ti i JI 

# t 

LL UJ-JU Inf. | I jS_Aj < 4jQ LU I ^j-a JjJ-O ^ L» *LiSJj /6 J-Lj il I »_jS L ,J L«ajV I 


. '11 j-i £^jS LJ I J L wfijju 





Hilbert, David 


: lIi jjlLa Xiib 


. NMr/Y/U^^^^ULNA^X/N/rr^i Jj 

<lU alI <cjLl^_i_lJI j^j.6 4_JIj_la <Luu_u^JI —a^£- <Lr illi (^iLj 

L-kx^xl 1 jV I CjVjLjla ^ ^ |^lc <JLo£.Uj < Cj LuJaLjJ I i.u 11 v—Jh jll 1 1 uG 

. t j- | -<aL»^J I I J j l Vil I X • ^jJI Ojl5 j-uJI) 

:Jj-o t<_i-uJ_igJI j 1 * "" V ^olI Li^a-JaJI j <JuL!Ltl oL-aU 1 <-j^aljj C. I^_u 

i \ V ^Lc J LI ^.UjVI q La ji «r > (jffj) I * j j ft" JIj <>_i£ 1.>J~JI 

.^Lfj Lflt jfJAjJI c$u^> cuIjiJI J£ ji ,^-Ll 

OL_$_>J_> ^ ft inL=JI 4 *i11 nli it ,Jft *t 17iI ^ jJ Ij < < i i»J*i(j II 

* ( 

• jju CjIajJq\ • IjJb ^_LaJ Lpiila-l UjU. ^Lik"j <<-ijijflV 1 4 a 11 ^»o 11 

L ^Jqj. ft Ifl lA ^ mi ft ^jJI 0^1 jA» ftII t Ll*vi XX Jic. ^jJL Ojg in l j*a c^a, 

<_uuj Lmj I 4 fl m i L^-J-a 3-u jdj < X • UL>^ i Ij j 1 4 1*^ (j-I Ijj Ij < J jjl flj <j l^iV LiJjJL-a 

. LfA-Al ^iIxj ^Ij ‘J^ <jJ±> CuAJ ^Ij ‘U^J (SJ^ 

^Jc 4 -ajII]I Cj I^Jcx=J I I j 1 ^UduLoJ CjLjIj <L-i-o Lj-U <a m jLa 1 tm.u I ^Ju (j I <JjL^ Lo^ 

Ij- 4 ^ jlj fc >AiLu ^1 ^Jjj Tjl tl^aj V ^Lj - L x ^l II 

,<jJI jlftj V lijb Jjl ^Jc. ^Lc. 


Hoyle, Sir Fred 


:Jj^A .xjja 


• ^ • * VA/^ * lt 4 Uy cr^Hi < ^ ^ °/^/^ ^ LA^jL -dj 
oLiJI ilLa. 5_jjlal] plj^iVl LiiI {ja ^j iIajI t^ilij <cr i-iLiJ 

J jc ^ 

■ * “_xj (*-j 11 ^ fl 1 ^ Qj ' -J ■ ■■ oVLLa^ Ll^JJ J * • 11 ,_jL^JI ^ya <jU 1 j Au I 

. ^^VY fl* llyli 
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J Ij _dj_=k ^Lo^j a *\ - U l 1 j-a <_£jLiill JjLw 

^fc j JjjSLl I _ i «diliJ Ij 1 6 j-ft CjI I Ml 4J LJ i^a Lj ^ij Li_u I JaSLCu 4__i—i j-uAJ I ^X. v 1 .li 11 1 

^ja J J. a "lI I J* ^ > ^g\ ,JjVI 4-fiLiUl ^ fl j 1 1 jlj a 1 x uL 6jUJ Jjj—fl ' 6 JJ-QJ 

. I _i!La 6 J LI I Jj-Lwj (jj^-1 ^ 


< 6 J 1 * J I O IJ -V -all 6 J 1 J ^ Cj LL^^Lo CjjjJ ^ “ J- 1 Li' Lj ^ * Lu-^ I 0 1 j ~ ' j ' ■■ «-v jji 

J *' » * I j U ■ *■» I 4 Ij U <11 [‘II" J u, u*i f- I <0La] I <J Lk. Oi.J i,A Ij 4 j i 1 i J I ^ fl tV I 4jjJaj 1 ~* " <-J 


4^C i ..1 A 4~1 I J L ' [JjlzJ <_zL Lj jA< 1 


. L^j-alic. LjOa J^iViTi j^aJ I jl_jl.lj ^j -x . ’i lI (_) A » 1 Jj-uol £-» 


t \ ^ Vo <_ujf£Jlj ill I ftl I j 1 Wo 0 dJUl I Ij] w j f \ \ 0 \ ^JUuia : 4.05* 

. \*\A\ .WVV "^1 


Hubble, Edwin Powell 


:JjU 6i9Jj| 


. \^oV/^/YA l$j <\AA\/\ N/X* ^ ^ -4j 

JJ-o-i Jjl (_£.iJI J-Aj e I jj La vJW LuAM jdft J a > 1 q 

<G^Jj 5^1aJ I Jj 4 -u J-J I <Cx-a Lj] I -ill j L. i£j 1 ^ i_j_A IjJ. I J ilia L£j t Jjj£] I 

. \ ^ \ V ^ Ic. 6 I jjjSJ I ^-Ifc J-l-Ol^J i.fJifl.11 

o Ij 11 <u 11 v-iVl OI 1—6 6 J a > [Sic, J a n CophCld'S ^ .i.u L ujjjJll I J. mil Jj I J J ,-w 

| O Ij^fc. -Q tTl I ill I j <JLflJ-O Jjfc s^4A >J «<j(-Q] I t_JJ J bj ?>■ a J (3 0 i4_ljj aAI I 

Cy£- ^.j < a ^ I j_a j! Iftll L jx, J j J all Lc.j La-o < \ ^ V£ ^Lc dJj ^jlc.1j 

l aK L^lj LnJ ^ a p I jj La ^J| ii,in QI j a>X I 6jJh ^jLi 4. a U ~ 1 Ij ‘Ljj Llll I 4 ~ U^^La-i i^ijjfj 

L^Jjjua J 1 4 a **k I j-il I OI j^J* I 6jJb 4 lj 1 h ^j| JIau ^ ‘ “ I 1 a Qja 1 \ I 

* 

4_fl LJlI ala_» <5^laJL J-A^aii ^ jJ Ij t iJjLa Cu L -j LJLa. a_5^a_i La j_Aj CjLliJI < ntn Lo ^J| 

jaj^JI jl -^4 >V I 6 j^-S ^£- Jj 4j I I ^ a Jfl~a \ ^ jJ I JjjjLLII j-Aj < l j^-uj Cj II L^ 

. ^4-uja-i 4*1 111 i Jj_LLo ‘Lij IA] I ^ \ 0 • I J ■ ^ j ^ 
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Hume, David 

. Wvy To ^ If? WN \ ^ Jj 

■ . 4 Q is* i »— < O V1 C ^ , _i_i L$j ^ , \a q ' ^ i ‘»t*^ ■ ..I . aj . ..I i fl 

o^LkiVlj jliiVl Jl ^^iJI j^iJI jJU ^jL. *1^A tj < 4.<iij-vil Ij < 4 ^ . 7.11 4 ifl. ..la 

, _ * 

. iflLflrk Cj Li! <iil£J 1 j5\.lo 

Ija ijA Ujuluj <4 ->^juujJI 4 l i ilnl 1 4_^jjJa| qi^j t I ■ »■ ij A I u^3 WV £ ^jflj 

fi * f f f 

Ijll^jI j <jjjajj < LjLuu^ ^Lfl-f. La ji~ I j jju l a jfl L 4 I 0 Ij-u <31 V J W£ * ji YA 

4 Q ■_.. 1 C11 ^Jc, "*J I Cjlj-a 6JX. jJjL^ jxJ Cmi 1 * «il I ^pL-Si.VI jjC CjV 1 fl «n 6JLC. 

.jJL <j] V| <i5^LLVl 

f f 

^ J Laj jLuj l*irk.j ■ Wo N <(gj4ti JI dJ I jJV Ij jLLL lla^j ■ N V £ A ^Ir. 


u"t ^ 1 j>j ■**kl W 0 £ fLc. ^jbj «c*l 


1 a j * I (jjJlL < a LSj J>Lik <j| j 1 L&^j .j^L^Vl 

. "1^11^ 1 


Jeans, Sir James 


: j*i* 




. \^i/vn Wf ■ Ij^k navv/v' N ^ Jj 

yi q £ll 6j xuom. a 4A-l *aj Sjlll jjLi Jl5 Jjl j na jj >l^k \\ 

. \ WA jxi^, ^jxijlfl uo&l <dlift]l JU^o ^A 4uiJlim t—ui^Lo <jb jjSl Lajj ejfljJUj 

-\ *il Ij «< \ a ^*\11 5-flLUI jjL^oj <vllj L-JI <L-Jj_iil J j.ul I 4 ^ I a 11 <jj^j ■ A "" 

# _ 

4-C.^-i-aJ ^LiLaJj I Ij <-j^LaJiJ I ja.^'v >1 Ij <oLtj-o_=fc—o (JSLuHj ^jJ I j I 4 _ij Lll) I 

^_J I < Laplace V 4 t. -*>J a 1 I > 1 In MJ Jjiail 6 L -Uj Qa.i cJjJjujJ I M^JjJLLI ^jrw aJ I 

I a-k’t jj I 1 1 a V Jj jlio 6 I j <-ij Lc. 4-i I ~k 1.1 ^j-a \jl la-y 4fl 1^*1 r> Ij*\l Ij a.i.7.il I ^ I j 

* # 

■ ^ ill ^LLJI L_t^ Ij^J I O-Jj^uj I An i I j a ,7,1 1 ^_a ^jLaj I jSlLa 
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. < if. 1 < tVi^/ I 6 j *L:j l^aJ f t*\ t a Lii.il I O Li^-a L^J I L A 11 i_sLoI^ 

L^kiJI'j .^-*\ "LJUI liuKJJ j .w.l "oljlill L^LlJI L^kHI" :Oli]> ,> 

Ij e 1 iA ttl I i \ *\ Y ^ li]j_a. 4 ^j I j t \ \ • A <Li_cn_iJa I l i l Ij p Lj j ^ 11 4 i i A L_>l1 

. \M ■ "tfjlijl Jo Lilli LjJii] •La.iioj ,\U 1 


Josephson, Brian 


uk* 


.Ijll^L \U./\/l ^ Jj 


j_ljG *L-a i .>i 1—> v-ij-JLj ^i—iJ I J t 4—fll xt " Si I ^jl <jJ-aGl i^jL»j_i_fl 

«= 5 / s* s* 

1 ^lj~ « 7 i I N UV -kLc r » . ^J| L^jL LJLLa AJU ^aJ jJ&j t 

I j iiuj i N \*\ i ^ Lc 61 *i^jJI ^.lc J 1 ''*** -^j 1^ ^-L Griavcr ^_l_aL^^. ^LL j 


, < 1 1 UJ I ^ ^ I 4 ll I > |^ J 1 >*■* > I ^ tl I 4 | J| «X 1 

JJJ Jj i^njGJL jkj_5j CjLjj TyilV I O-olj 1—0 Jlj J— ljLj l^j 

^_u ^Aj jl I _La Jj [ 1 ijU*i A o nI jifl < pLai^l I ^ Ij" I Lfr-ilLaJ I a*\ «LiC LlxIiI CjL^J-o^ 

«, 9 t 

JjjJ <Jj lc < fltJn Jijll I L^. tSL aj O t ~k < I LL oJ_frLu <J ^jj^j J) I ^ «J ^jaAj Lfl J^iL-pj-a 


• cJ^i (_£ I jkl j L . “i jlu1 

6jLj <j_fl (j^-ol jJ^ 11 ^ I ^ ^ A • ^.Ic oLa-iVI J-t-ojj ^J| ^.^.li 1 Ij-A jjI j5j 

. CjL a^ll 11 ^Ijjl CjIjJA u*,i ijj-t LoSi < Si LmjJ I 4^0 I 4jLo N * • I N * La I 4Lc^ui 

i La p^jJu ^jC. Li-v i j iIaJ I 4 j>L 0^3^ ^ OL Lxl I Jfl'i tl I Lb LA S O lj) t i ii JJLjj 

. S jjZ LI I I j <jAjj^aJ I jj-L \ \ V A ^ lc jLo <La LalA I 


Kant, Immanuel 


:Jajl£ Jj^jLajI 


. U.i/Y/U^ NVXi/l/XX^ Jj 

Lfl jJlL I CjLjJajj La-kfl 1 ^ 1 jJ klfl >j <JLacl <^_flj-C i^_ill| f^fljJ^L_flj tfl 

. 6 JJjljI I LuLlVI (__yujIJ-LI 4 _l^LL^j <J 4Aa.^U I Oifli-uifll I ■—fliLLa ^Jc OjJ I l jLJ Ij (JLa^J Ij ^yLa.V Ij 
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_ a LJI j_^. jj < Lfj j-ij jJj ^IlJ I < Konigsberg ^j .x m i»j-5a ^ji <31-ua. ^ i-A a 

* _. f 

^jJb (<Cj-j \ 0 6 _li I j-uQ l=ux ^i .i,^ Ij i J Lo£. V LujAj J-a i^J L <liSLlj r V i_J LU*\ 

. La LajJS I j >j 4uj^ tM L^_lA dtC. I J ^jJ I 

£»jliL_u c*-»l^ ^iJI (Leibniz jj-^-J <a.*JaJ 1 >« u >_ij l_i 5 L I ^V jjjJLlI CiLuLiL*u ^aj 

■ 4-lj-/^ L jJ 1 jJoj 4 . ■.. t. j 11 Ujliil (<-ljUVI Cj l*-a Lz>J I ^A 4 L A a n J 

^.Ia> 11 ^Ja-aJ! jaj j i \ VA\ ^ lij j-uiLL lIL ^Jjl-uj j L^J J fl» 11 jaj :<jIaJj^ I ^ja 

\ • (jjjAuLJI ^jj-ill^I) Ajljj) I JAj j A VAA I i^jC. ftjlSLflLi ^jlauLij^ 


Kepler, Johannes 


:jLS ^Ujj 


. UV./\\/\o ^ l+.^j.LiUL \oV\/\X/XV^ Jj 

Jji j—=k-Cj ,j nn M i l l Jj-A. Jjj-j u^JI Jjl—iuj ,_>AjVl Jjl ~v I « (J jU.I 

J*s rf 

^ ■ -"j i o IjLa-i.uJT ^-jJ-flJI ^ 11 y i ^ JSLulJ I J 1 1 1 1 1A j I j I J_a Lh j Li-u-a 

. £-illeJI ^ixaliiJ ^ili 

(jjujA-ijjjj^ <JjU\ > jjjL-ojJ-l jj-o eAjj.ua Jj ^-L. OLaLJL .dialI <jluIjJ j)-a ^n I j I Jju 
I_AJjlj CjLq <j£Llj <6 J i^»ja ^A <j JfcLi ul jJ-^xV i 6 Lc. Jj 6 I jjj^j [jj J \ LI La. jJq-j oil iTt-k i ul^ 

4 

. jJL j Lii, <J Lj£ <J IaK jl;< i j "v tl >~w |j ^ L*_i 

<A jJ I <jJ L j <j J Ir. J_1£. CulS ^iJ Ij <ii=k I^JJ I ( <jLoj_L_aj j^jLj CjI U-k^La ^JjLuuujI 
jjC i<jjjLa J & * ^jja AJU LouA j^lJI <ial-A J^ijljA <j>(j ial Luj-iJ ^ dlljj 

a 

.pjjlaJI ^ I J*v*u(iL <j jjJI 4 ilar qjjJu ^A 6juj^ 1 a i aLLo ^JaJLuiI La£ i<jjjLaJI 

^ ■ AI J -n u Lyja >l ^A LlaIc. Cj-a jAJLuj Ij ^jjA 6j 1 O ifl \ <j^Ja ^-iljA J ^ U | t UXV ^Aj 

4 4 

^Jfc I (j_a j"l<V Ij ua Ls».ji Ll£ J_c I I < Cj Ia1>j LcjJJ Ij <ju l*Va. lj_Aj p j > 11 

■ L CjI Jn"^^La jju L_u | 
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Kolmogrov, Andrei 


: uijja.jjd£ AjjOjI 

. \'\AV/'\ ./Y. ^ W-X/i/Yo Jj 

Ja^^Xo *"i t^J i 4~t i J "k 11 ‘Lh^aL^ll ^e, 6JJ—SLJ-o f\3j —® ^-1—^ O^p I ‘ ^ *si Lj 


^ 1 J L=*^s 


»CjVLoJL^VI 4 -jjJqj 


J | O Lo_A 1 .l.i 4 .A 


kLi jj-fl 


\ ^ X ^ ^ Lc. j »i*> j\ 11 41 a c. <CjLL fll I 4_jj—Lajj 1 4 lilll j i ill i n*>l I ^_L. J * ~> i.Ii I 

£j-ujl]l AJLj o a^jjj Lfl-ifl £-j-ujj La-Uuj « CjVLoIc^VI 1 t ft II 4_a LaJ I 4j^JojJI Jj Ij*i» \ 

Liti j I ^lJ I 4jj In J I ^Jhj ‘ CL> V LoJL^V I 4j^la_» l^-lc. Cj"**- i \ \ 0 • ^ Lc. dj^) i 7 j.aj I I 

* 

4-J1 t\ I'-wV I Ji. ^jl \ 1 jll I j <4 a i ill nMj ( Li- 1 i iA ft n rCiV jL&JL I ^j-o Lo LL~u L^. _\.Q 
t jl I O Li_LclC.j) 4^^rJ I (Jl-v o O^LxAal 1 £_o (J-^laill jJjL-ujj LjIxqjj <t_flj^jLo pi i!a.«1 
Ijjfl CjV 1 ajaV I <LjjlVil 4 fl i »Jni j_A ^Jjl)I 6 Jj>1 4-Lxj--o ^_L. jjjLill 4 fl <*■> 4J jjl^ Lo Lo I 

. Ll^^JjjoJ Ij 1 4 11 jl I 4 4 ujl$ i I j te La i^l Lj < LSjj_iflJ I J L^o 

LabjI^JaH 41 1 »J*i^ 11 O^K.T, til *Lij a.^k.<a CjVLLo j‘~" ^ <^L11 CiLlit^lfi 

WXA ^Lc. ^jp^j j_LnU J i !■%">! 1 j!i-o jj-ol 5 j-cj 

jj-o 4 \\,\-vl 1 ^J| 4 AjjJjlI 4_i^aLjJI jg Jaj 4_i_fi v 4->~i k-flj) «J1 uij 1 t LI Sjjlj VLi-o 

.4^1 4.JUI oL=Jk J.^OO 

(4 v -» Lxj ji I oLojLtil 4_ij In »j < 4-ij_xI I J <Lo l aI A1 4 -wj t jj- a JI olj .-.I in... hA, 

4Lajl1 < 4jJ iifl.il I ii 15k J> 1^ 141 ft Jajl I 4jjJa_J Ij *0 Loj I a 11 4_i^__la_i ^Lah I jl I J L-i^a-i V I[j 

•Qj t l j j l ^Y j^5j 


,-.l t • >-» I ijl I ^9 Lo) i Jim *%i I f-j i I u I K -t.u I j J jl *(— a Jj [<1 —jJcJ I <. _uu l^juJ I ^ >1 ij ( + ) 

8 oLaKtj A ^ *wt I ^j| <_flLi-u_aJJ U J I f *ij J » 1 t i Ti^U <■ .1 m‘JI_i £9j_« ^ ml^jj ^ >t~ fl 

. <i^i I < i «J11 
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Lapalce, Pierre 


•.QM'Zh'j JJJJ 


. uxv/o/r ^ 4, ,L-i> \V1 vv vr ^ 4 J 


, l^-i^jLii LiJ-Xj ,.,,| -W~ lllj I V_liJ ^^lc. 

-GU^I jJb 4j t-jjJL-i La j I \ I j f f '| g J-iLi 4 il"k l-xl J }' Ji_) ^ £-LiLujj 4*i 111 4" 1 1 -- ^ Ljj | - l A. I a K 

<4-ujUI C5J>* CiJl LT^U 1, 3- 1.4,a rt .14.11 ^UaUI oLjj jlj «*i . u l 

# # f 

* Lfj^ 0.1^Ij^JI £sl>« LjJ Ljik« jaj-^Lj Ji.Jall <jl ^1 Jjjjj LaJ ,j| 

1 1 0 * 1 it iljLlil iJ*l lt* is^" j»Lti jji jjijiUI (j| jjh ja-aojl 

fi *y * * 

. LjIj 6jLo4 JjIajjluJ I jVw uaj 'kxk ijJLijum L^-ii t-k ilj Cjljl.lt I jjluJI ^j|j 

<juJjklU (jjjL_uVl ^ 4 0 9 9 rCjLuj_aJJ J^JLlJ I jkL-a^xVI <jjjLa. LAj| CujI 

.c LIj ^UiiilaLiiHj ^ j I j-*• It <Lla1aJI 


(£.111 j_a j o I j 1 ^ o 0 {j-*} p I a * ill 1 1^ 1 * 1 K 1 a j < \ jJLxJI LLij *\ La jj-Lj 

^^\£ <JLola.VI 4 il 1 ,aL> j < N AY V i W^A I ^Ijj^ *"* ^ 1****• 

iJlalrOM JL^o Jiiaal 1 <L»jlaj p La. mil 1£ 11 1^\a ^JbY I <11 j_js Lai 

iJj-^lj oY 1 />*l^kL j til 11 L^c-dljl ^ll I J^Luu^ll <_i a a l ^_lc <_ua (^HIj * \ANY 

iillj <_i4aJhlj SjJbUall L_JL-J-UI <4lwU^aJI iL >I J-^ 1 1 6jJaj O Ifl ^kj j ilr>j ^Jj <Ji5lLni l 

. aui 1^ I ^ ij ia II 


Leibniz, Grottfried Wilhelm 

. \v\y\\/\i ^ uul \in/v/\ jj 

, jyXAAja ^.fllri Uj r L*i i a LAj I Jjljj i^jluLlmj 1 uiLm oj r^jLtl r^j-caLijj i ul J 

(^lll jiftlL La ^3^1 6jjdl[j r<_lJj_All |j_LA "u K ill <OlLoJ 

Laj.>j 6jULL »fl> V (^lll jl4 iaaVI oj^I ^lllj <<j!ii Lj^j l ( ■< t > > 

.^^KJI Jj JijJL Vj 

■ *"> l_j 11 11 L .11 ■ a I. ..11 L^l^a_i i ■_< *^ji**l 1 (j-A 4 j Li^ 
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^. xj i ^La~i La iajij ii~k I ^LajVIj ( ^U-a 1 -LjJI ^ 1 m-*. ^l ^ i^j \*\Vo lx ^_uj 

^ |£[j 1 4 L_a L^_L I 1 1>» <] La. i < la i7.nl I <JJ LU11 «Lra J JU1 i *1 Lu J <jL_i 

t * ^ * i 

i <Uu IjJb La»jl_^-o j^Joj < >_j 1 i *j~v II <1 l*^ Lo 

^ \11 i i l _|—» L_*j ju <Lu LI I CjL-cLUIj CLi LCj Li^ t i L\ l 11 l_UJ_Cj CjLxL-uJIj J^fiLi-aJ 

< a t a ~*i a I jvJ ^jJ I o ( Aa < 1 1 j Ll^ jjI ^Jx .-UJ-a Lfl-L. I <j-o 

. jail 1 a! la'll I l o \*\V^ .*lx 


. q . \ I j_i L v_^ Lo LL_. 

i.i.L-i l jJLa roLoLolJbVI j j al a 


. 1 •_1 11 w- 


<J j—$-L o-fljJ f ^_sj < J-5Vlj j_j_ ^SLI 6-l»j — =JI j >7i % i \*\Ao — c. 

<5^Lc <aj (jl k flj'Nj ia_^a_U <CLj^Jaj <j_fl ^^5 ^ jJ I JLlLIj i^JIj r I Lr Lc. CjLai K * 1 1 
J Lij^il “j I I JLiLo Jlo rCjVLSLo 6 JX J^=kj f l i «I ,V I Jaxj «j]Vjl£*| l jx i-ojL-d 

\"\SA <^V ^U. tjJ (jliJjjs >fk ' < x cO^ o*- Ui>=“-^Lj OjL^aJ I 

"\+l\j ^LkJI ,’^Luiyj jiUI J^VI" ^Ijill 

<j u ^ I rJ l < j l fl -aJ I ^ j LlL I LAj (j < Laj 4 jL ij Jjja Lxa^JjJ LjjJL I u“i^ \ V \ i ^lx 

^ojl L-f-^] J-*^aj < a t 1 J-A^l <-lA j-^0 ^ L>-0 IJ- I a ll J^ A ft Jlj 

<5U I <_>u Jo^_i I <111 ^_Aj <ajiA-o JJX AjLj^OJ <5jlA A Cj I -1 ^ya ^aJ LaJ I I Lo-^-kfl 
Lo J-L \ ^Jl wiVlj ^-l^.^ 1 ^1 ^Jlj ^ IJjV I <jjJ-o ^^Jc. L> A , 1 4^ b 

, ^_a KJI v 11 a ill 1^ {g I jlaaj 1 ia jialuil nil 1 < ^jj-J L_u ^11 ^jajLa 


Mendel Gregor (Johan) 


. \KM/\f \^ .L-uOiL NAYt/V/VX ^ J, 

r<jIj^J \ ^ . LaJ L^J I ^ju L_uV I ^jAj ^o JjI <jl_> CjLlj ^aJLx 

. <J.\‘i J I -j t-ijJLj ^XbaI 

Ij-J jfI ^-LaJLI < 1 m 11 ii a <j t\AiX ^Lx ^*1 tU wirjVI j-i-JJ JAj 

^Jx ijj I I J Hi a LaAJLJJ I o L-ll IJ jj lj_ixj I jajlxj i Cj Ll LjJ 1^5 !<: l LA IJ IP L J_l_ftj I 

1^1 ^ ^ <\A\A ^Lx jj jJ I o IU 1 iii nj <Lj l -v *i *i I I ^Jl ^jjJJL 
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^lij iijj$ j _0 j-A 6 I j > 1 7i I Loj AjjJjJI jjjJi i ^ > I J it'l Xu a x\ O LliJ I ^ if. ^A A uni i j) I O La L%~ ^ I 

CljjJI I J-la Jj-x ^ i m ljJ I <i 1 * 7*1 ^ 1 ^Jl La- 0 <A-dlj jLu-ujj _jJ jJ I OLi.Lx ^Jc. a « xiaoj 

< i m ft 1I j i j—A- J Ij i jjJaJ I : ^.jic. ^-ic. JJJJ O i ^ xLl l—Jc. J—*-» I—«—i—fl ^ i x*a I ^ jJ I 

. ^xjJjxJjxJ I I jj_x Ij < 4-iC. Laj_x V I ^jixl I ( ^C. Ij jJ lj < <->J J V *e Li-a^jj_J Ij 

Jcuxj jJ Ol |xr.j .-ial *JI ^-aJjlII ^LlH j-A — <lLi-AG ^J_c. ^i.j — J]j ^^Jc. 4 _jl_x-_lL 

£-» LU | I Jjixa j p l A If. O^L Jjuojj j-LX. N \ Lc. Op Lx Loj|j f OLlx. Sj^JJ L 

* 

' V1 ^Ijjxj f- frL i LAjJ^jj If* lJ ti j # I 4 JI -LB 


Leslie, Sir John 

u*ji* a» 

. \Arx/N\/r ^ IxJZL^L UVV/l/N. ^ Jj 

. NAYX ^jujU c. Ji ^xj <^£.Lu-a!I jy£JI ^IjI L>^ JjL$ ^ 


£ s 


LI Lx Jt *i* I j-J Ij Oj« I nl I L y=> lj xl L j I a "ll I (J—C lilil Lxj—il. ^ J—fl N A » X ^ It 

. L$_i A. 0 L ill O^Li it I A *1 <n i n La Jjl 

H „ * f H 

NAN* ^A LaJjljj i A j I j_J1 j 1 wi Vi I j Ol_ljJq L.i-Uj-xJj 1 *v x i j_ilu N A * 1 ^ Lc 

. <_u l^_A A ax 4 L "■ ij » 6 IxL I J uxj ^UxLuul 

^_fcuj£] NAN* ^A UxVl I jO < N A • 0 ^ Lc. djajJ | <JL-A Lxj <131. ukJ I AA J-4j1a! I j Li 

. <AX LJ I ^juAxx Cj Llx^ LjJ ( 


Maxwell, James Clerk 




. N AV 0 / N N ^i j* jjjj-o I^j ^jijjj < 5jJ ju N AV N / N N/N X ^i Jj 

j-A ixj-o ^Jc. ^i <un iLLliJLIj pLj^UI ^ a 1 «1 OxLjL ji^l ^ijj*-o 
6>L^xj ^ * - “ ■ 1 A 1*11 < > i ii LmV I 4 jLaJ>LJL j-ij-u jx i u I <_ljjj jLflj cA > i-uJeaLtJt ^ I 

. <J Lfljjxlu A Am L u i-uJalliJLl ji-ill I 
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j_* f- J j-i j < VI oIp i V I I <J ^ a I f . Jj—i Jj I j —Jj_» 

4 a ... I a 11 I j Li_i_aj I £ i i-^> I \ A £ 0 ^ Lc (j-Sj 1 O Ll i^a L J I 4 i a lr <L^j J LT^" J i- ^ ^ £ 

| j)*. ._. <i.io^ i j ~y & 4 .i.K. i * c. \ A"\ • * IJ il~X m I o 1 iK ^ J_2k. L 4 k« t il~>l I 

. 4 ' i m U I ti a^ *C1 1 4 t i -~w i jiTi i < L 11 l_j 

^"11 Cj 1 fll-^J I 4 X i ilr-> ^Jl ^4-jjLa ^ i) I Jjl) l^J V I 4a \ \ U ^j-a «GLa l a\ ft I OtJiJ 

.oljLi-U 4-j-a LuJ I 4 «j- 1A ill^ ( l^_i_il^_iil_i L^JqLujIj i—lrn~k > 

. N AW 4 > 1 . 1 1 U IjjLajj^i! I J < N AV • 6J I J-^J I ol-ft K~u 4j lijj-a 


Milne, E.A. (Edward Arthur) 


: 0 V 


. Uo ./\f<\ l* UW/V' i ^ 4* 

<jajuo1U j\ j*U^ 6jJjJaIj , CS3^^l L^*^J 

. 4_aL*J I ^ULiiJ 4 I., ,.\1 (Sj jzl\ 4^j-=J 1 1 J^Llu) ■*! >~l A >\ K \| ^flnil 

«. s’ 

oLjjju-o-6 ^JbI^JI Ua i All jLj-a £-a ^LaJ Li 4 ii >' Lt I «GxjjljjJ LlLIc. 

. 4_J Lc. CiLcjj-u-J Cj Ij J ^. Q Jfl J [ 1 ^ x\a i ft «7il I I 4 \ lr j Uj t^ a tl I Uni I f^ya 4iJla. a 
4i I5i] I j- LAjI JI Jl) j] ^ll 1 <j_u Ij jJ I 4 _i_L^ IJI Jojj ttill 4_A LfZ I *L=j»jj N ^ X ^ 

.<xajlll 4-JlaJI 

I i^yj 1 a4 ^ l<~ i m I i ii I J a i a i i 11 ln< ti^ ^ p Lb t_fi Jl^Ji 4 I^J "^11 4 < \ i gJ I 
Jj JJLl U "k > ^ b Q Li LbJ I t ^£ULJ CjJ^k dLfc 4bj^fi jj Vj ipLAaJI 4 i-u j\ A 6 J 1 A~\C I (> 

• OjjjualiLI (1 

I t Lljj ^ 4 ' ■ .. i U LixJL I 4-i. i-u.4j.iJ I j ( \ ^ V • ill 4_ij I j-=J I 1 ^-l_o lL» jl I :4j LflJj_a ^ya 

\ ^ £ A & I 1 J LskA 4 x >i <i\l I j * N \X o 
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Monod, Jacques (Lucien) 


: Jlillk 


./ “/ (-VT LT^v? ■ 

# 

Ci I’tt “kl I LfJ ^II] I <li>J I 1 j ^QJJJ £ \ j. jJ-O-C. ( Ij/lj-fl ^J-X L l A \ ^Jfr-LJ 

‘UjAj Ij £. A cJljJ-ilVL J LO^J ( Cj Lo_l J_1^U I -kl 1 J-lLLJ I ‘LL-Tk^JJ 

^ Jj^ Sj^Uk NMo ^ijJ 


.VI 


<3jX.l5 |kL5j ^g jj I (RN A -oLJI Jajj-JJI Jj^j ^^4-1 ~k In ^ fl jui^h j-IjJlil i£ 

^j-o dlt 6JC.liJI 6j Cj LojixlI J ^gjJI ,(^1^1 ^^jA-aLJI) DNAJI 

. 53 SUJI eljj (£j}\ ^IjlSVI J-Aj 6 >UJI Sjli.1) 


fcjkj < fl.-kj <j_fl < N ^ V N (<]^ka CjVLjLo fejl >f j Sjjj-toJJj < fl J i^cal I <j( ~\*\ 

■ 6 JjJj JJLi jj Jalll pi iiftfcj 6 i AaJ I (Jjt-al ^jLi <JjLaJI 


Olbers, (Heinrich) Wilhelm (Matthaus) 

. N A i * /Y/Y ^ <UUL (>» NVoA/N */N N ^ jlj 

L-kj(j <Pallas, Vesta LLuu-laj ^uVL ^^11 t 1 1 J*.I. ^Li <^_j LIl ‘ 5 « q 

. Ci I m J-a ^j“ ^ 

I pj^ll l k> *> ■ j t i n SjLtt WAN ^Lc 

* 

c-jA-atj 1 ^gj "t . t i l l j £-5 j C)^ iA-jJI ^ IajIj u^J f k* rt 

Lwfc'-.il ^jajVL . fl .T. Klj <^Ll J 3 L > 4 i 1 til I jLn| <jua^l 6 jLulO JJUj (Ceres ^ * » < -nl I *. til 

i jk^k ^klI <JajujjJLa ^j-a ^LJI ^ i-UnJ | ^ya >It~k V. L&jl pLA ij^JI ^Lt l XW fl a |j 

# 

. Cj Li^jj^] I ^ Ij^rk ^ftinio I Ji I j Luxa ^JjJI ^j-° Ct^kfl ■*> I ^ 

LJLk (Jjju La ■ 0.t.~XI oI^L.u j_jj 1 ajljj <cjLij j_lI ^jc. ^~>j1 uii 1 NAN N ^Lc 
j-a-*i ju) 1 ,j| Biela \ > ojj-o 4_k^.^La J^Lk. jj^t L i-u NAVY jkl_c ^\±A 1 

. jj^il iJ^La* <jjL_uLa OII flj «G| VI L_ 5 jj| LtC.j LkL(-u-a <Jjj jot 
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c La I IjLl <jL_> <1 j Lil i j f La i LlL o L La ^^IaI ^LaJI o I j 

d U ^ \LL I a j_A ^ju^A—ij t I & ^-u3jj ^ J> I 1 J-A (J-i-*Juj J i-oJ I ^ IJ Lo < aUqx ^L_J 

Jj£JI jl 4-%.jV> ll ry^ f-^LLkJI ‘O^* er® C J^=^ ->J^J L>^>^ 

5jjj f. ^ j_^. I r^-> Lo_ij *6 J—t-A J I J^LaVI ^j-o _\ Jt i 4.1 i-^a i I I j I—lIxL Li 1—uL Jjj ^-1 


. I ^ i . T. Q I *i a _Lt ji. Ij 4 ■ -A fi 1 > \ 1 I a \ A J I .Tin | I i ) 5 J t **v i rt j 


Paley, William 


(»^kj 


. ^ A • 0/o/Yo ^ Lfj < IjlLaJL WiX jJjj ^ Jj 


ji.i Oj->I (J 1 A C.*J (-_fiJj_aj t ( jJLJL» L Qj| XJ.I ' Qj (> I-V > | <cr> Lil 1 i^J I 4_jJJ.fi 


.<111 jjrk.j oL 5 ( <Jja. LjLlU I L^lu ^JjJfj j^UVIj 


<jtj-^a au i^Ai) ^ VA 0 4 __i_fl^L^.y Ij 4 . i m L a j-i J [ < > fi i nlfil I J Li I :^_jj£U I <1 I a f I ^jjA 

i_iU qjlI I ^j-o (j^j) WM <jja xol I JjVj ^Jc. a jJqj j i (^Xij-A-aLSt a 

L • ijj^ 3^*-*^ a 'u -u iJ 

jjlj Ll>^ 4uu& ^jJI « \ A \ jliJI <1 1 at. | ^laJu <111 4 ^*C-w ^jLl^ ^Jjl Lii i i.uLjj 

jjl LjjSJIj <^.1 mil JL!Lo ^-o ^a i JnlI cj^Jb^UI <^_»LiJ.L aJl ml f John Rays 

.(jjjlj jJjL lu-j ^It. a^jij _jjI ^jJI i^jjI^JI j_Aj < L-a iu^ (jL ojJIjjjj Ltt^ iK 


Pius XII: Eugenio Maria, Giuuseppe Giouvanni Pacelli 

■jte- CK«J 

. N^oA/S •/^ Ifi .LJUojL \AVVV* J j 

o I jt i iij <jj Lii I 4 _J* L*J I I e Lu i <_iiJjj l^J I <_u Lj^J I a i u, tl^ll Lla-iV I I 

J^Ia ~t 1 1 A—i—fl < t CjL^ljjIjJj <^JLLaJI p L_J I ^yC. j l£fl | « L^. I—t-aj I J Aj Lo P LlJ I 

.CiLfl^ll^lj (Jj^ o-iL)|j (j"jiLxllj ^jujiLI ^_jL^lL 
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^,1 U J Ij ^jLiyi Jal us\ >1 t „i -v i 1 ^_iLj| ^A £_Aj **>JLa <L1oIaI oljJ-uj 4 j_iLLVI ^Lu 
jjjJ <Llj.LaJ Ij &JjL^_a LJILil eliLj vj^.1 jj-a La^ 4-ijLJI ^jlc. Jjjj 
.»—jj^JI i_i Af . |J i i’*n g l.l ^Jj jJcj-J I I ^Jj Cj J I 1^-iLi J V\C I l 4 -xaja] I 6j^j <(_£jJ-=k jjjJ 

£—c ^7 lj-^| I (j|j 4>i.Cj l i. T il Ij 4. i^J I ^jj 1 X 111 J LjuQ La j L^a LL-o 

j 1 mil I |j ii *j! I 4—iln l^jA Ij ,a.A>ll I ^j_u i ujX I jjj Ll-J Li 4A-<~oj (a jlA ill Jti 1 a^ 1 6 j-j-^V I 

- V> JI J-*-j UllcuL 

>^jmi^JI £^L*-o^Ij <^j.i.il 111 Ij <c pj_aJI £jjJIj ^«L-i^j3-11 oLa^LaJI l j-C- 6jL£il 

Cajj 4 _i_A u-jLijjVI tlilj t^y.\ fl-UxA a LaAjI ilr. L <jJj_^_JIj 4 v -k i-i-u-LI ^jC. <Lc.LiJj 

$ *■ 

s t ^> V ^uijLllI La L» Lj j\jj ^^.L^aj Lj_aj-a <jI ^-c.jiI ^Jc. <SjL^ q! jl a ViL 

O IjjU I bj Lie. I 


Pauli Wolfgang 




. oA/\T/\o ^ ' LL-aj ^ 0 

4 it 4i LIaj \ \ X 0 ^ Lx. I fl ij t a 11 ^A (J_ijj 6 jj L=k ^ L Jj Lk. i jJjl I ^j LuidOJ «»j * | t ^Aj jjA 

Sjj ^A ^jgjjj^jlj ^ja I J^»jj V 4j| jjAj ^ jJIj ( 4Ati iL I I J_laU 4aLau£I 

I n m ill LaA ^jJlj 4^jUi 1 \ ^Jj-Ajj J t^jil (J-lLI jAj (<SLLJI Aj L^J 6Ij 

2 

.j-uaLxll 4_aj Ia JixLlI 

iVg + <-i-iL_u_=JI <k_ii]i jj.i.swj <j1aj ^jll ja Lulj LiLaij ^jl ^jJLaI N ^TV ^Lc. ^i 

$ * # 

J^aLsljVI (j^L "i a i ^jjJLa 1 all (JJjLa Jj| Ij_=^j—qj < < jjj "il^JVI CjVL^. J->J ^ Hi V 2 ~ jl 

. O LjlajiaI I I j^l' “ 1 1 1 f 4 -lI jJlL I •*» II ^*j > X a 1 | 

JJLfij L^Lfl iSjjJI A IJJ {jA oLjjIfLJV I 1_A JAj L aJic. <j| Jojxjj CiLilij iTitl I oLj_2k. I 

< 5 LUI ^I \ *\V \ ^Lt jjJjL QjiAI JAj <<ALLJI p LLi JjJjLa ^aL^j Loj jjdftjllj <aLUI £jA IjJA 

L^jU Jju LajA ^j-OjJ-A L^_AjX.) SIjJI j-L-dLliJI (^Al l 1 A (] » A ^jjJj A fll I jj-AjJlj 

* m p ~ n n 

-_■* < tj f<lh."k^Lo Jj^aj Vj 1 LjjAj ^L*\ V jl 4 -LLa <il£ L^Jj Lj i 7i a j-l£> ^Aj ( jll jlLJI 

,^|j^ jjL 5jUI £-0 4Jc.Laj (jV 4A1 1 I 

■ ^J-°I ^ ^LaJI N^o'V 
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Penrose, Roger 


. IjlLa^L \<\V\/A/A ^ Jj 
i_i ■ ■ ■ -> j I LL I I Cj I i i >" m ^ 1 l~i~> i u I jJ IJ i dj_i_«_uil] £_jL ii ft iSJ) iLv_i i L»j 

.» IjjjjJI ^ * f 1 d i. ■■ [ j ,, *j I £_a}lLI 

^jA <L_ui_u_lLA i S\ f . J ji_J I j 1 j \ i p I Jj ■■ ! ■> 1 1 ti l Jjl ja 1~1 i.u £_o Cj-uI 

. j fl-t.o 4 _o_l 4 ^jj V ju/ia ^Jj dh<l | Lfcxic. U» lATi 

•• — _ ^ s 

a ' jjJjJ I <p I JjjjJI jJLlIL <ln 1 ~wl I Culio^l Jj-LaLj-l I Jcul^-^ j\ i 4_iLijJo LxA-i I 

»■•> ( — . «e f 

■- a »1 1 6X4 ^yC (_g I ^-Ic. <AjjL=JI JjVil I P j-O-LI 

Dannie jUlii ^-»lj < Adams 1966 ^JlLa 5 jo La-i^ * I* > 

. \^Vo iiiliD <i5kllI <u>^-k.lI <_JIxl6j <Heneman 1972 


Plane, max (Kar Ernest Ludwing) 

. \MV/\ • /! ^ I 4 J < l^UL NAoA/l/TT Jj 

Lf^ UM JxAAj <^ 5 LI I l^SKi o djj-laj ^ jJ I ^Ul 

, \ \ \ A L: Uj_^iiJ I 

* 

Lil I 6 I j^li^xl I ^ic. ij t ^iu-u^-aiJ 1 1 A \ | JjXL Lc. 

t Jj 1 jj I j\idua> iS-J L)~^^ ^ I x *TiV I d_"s. 1 -v ■ ■-'l| L ^11 L Lf -1 \ ^ * * j».Lc. 

< 1 1 ».i.~i 1 u V Ij ciitf] I <lL^ Ijlc ^_i_c. Cj l ilofc ^^l*i 111 > ^ Lt-i.uV I IXA I 4 L k_j 1 % Min Li 

LxXu^V | <J _4 I La jJbj /daLUll <JajljILa j_lC. Cj t \ a \ ._.LUtI 

I L11 iwltA 1 LSajLIjJ> ^tuil 4.1 iVI^ ^jSu^ all cIj^Lj Cj-jIj —N 

( ^ 

d_flLUI ^Lu ajLaul Jl a ijj <p^-lAJI ^ \r Lrw [la i-A ~l a CjL^jII^ 

, # 

. <_uG 6.6260755 x -jq-34 :_j <jx^j j jxjj ji I Ljj i A a 
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‘Ljjj 4] L^. oLc- Ljl-llV I j j L i «L_i_fl jj-^-»j £ L*_jj^U ^lij^A—i —X 

4.a ifl 4—0-1 T^jAi ^ I <lLu I j-j- 0 j_iC 4 I ml i .» ^ If 4 I o "i 17j n i l^_Lo 4_I-UJ U <v_■_ 1 i .Yil 1 

■ {£ I Ch^j ^ 1 11 Lo-»-fl 


Poincare, Henri 

. N *\ N X/V/\ V ^ Ljj ^jjj i Lujjij N Ao £/i/Y^ ^ Jj 

ijj ^J I 1 41 1 ^Jc i-lLi t_ua.LuO A If. i—uxli flj i 1 ^1 flj <^ Xi-l l^-i ^ 

* 5 # 

aj^ a~» i, \ ~wL-oj 4-j-iUili.nI Lc j Lj ^LJl Ljjbj.^ lj mi o L^j <LuajJI^ jJcJ lj 4 «<^_./ilI^ 

J(jJa > . I~i5ij < 4 1 1 i UlJ I CjV jLaJJ J^a. 4-^jjJa j ^^ic J na -fc \AV^ ^klc 

Lg-Cjj-fl ^»JA. ii 1 Liij^iJ lj i l5\ \ x KA I ^jaj I 4 -.LcJinj-o COJIjJ <Qa..i 0 • • l^j --■»- 4 j 1 1 ^- 

4_i-oLijJ IJ i Lfl-Cj^fl Jij 4-j_u_^=kjJ I CiL^-t-aJ lj I dlflJ ij <4 ifl nWil lj 4la. J I 4_i_i^aL^] lj 

jCLIaJIj <4-ljj Q *\\1 CjLu^Ljj <(J-i Ij ml I <p Lj^il lj Ci Lj 4-o J |j r 4-L£_uJaJ I J 4laJI 

. 4_u 1 in*kV 1 U&aJ>I^j qV i Ai'-t.y 1 4-i^iajj «cj) i A1 l^j <4_»y^aJI l^_i-oLu jJ l^j 


tjl^ jJjVI 4 inLo. 4_l jL-i-UJU (Jj lj . ill I iJa-^ jjjIjj 4-tj IVilj 1 jl-i_cVI 4_i^-LklJ t—fll_ j-o | 

^Jj}-«- CiLaLJ I pi m 1 ^ljt 11 1a ifl <-1 jl o i ill 1 ^1 1 n V 1 j^jJo-i ^ i&LLo 4~ \ t L_u i4ij" a*\ 11 

.4-oLiiii ^^11 M j^y 

^ jJ I 6j Lie Li J^VI ^.j|^ Aa u i7i\ 11 4 Jl_lj iljLilo Cj^Lj*aj1 j-«J CjV 1 i^i~ 1 <Jj 

. ^ Jj>a) I JjLl 4 t Lh^j 1 fl > 

V P L ml I L^y liii 5 AjAoJ I jjiaJ I J t \ 0 ^ X I Ay 1 JilaJlJ I ; <j Lfljj-a (j-u (j-A 

*1*11 j jxixl I 4 o—i—s j < \ ^ * V ^ixllj o 1 -i -i-<r>j—ai I j * \ A^ ^ ^ I AX ^ y r. j J_u ^cj I 'I ^ ^ 

. W-A 4iy»j 

^aj J KV I 4jj-loAj j Li L*_i La Jjljj \ *\ • *\ ^ Lc 4-j j.uJiyJ I 4 ' ft l« 11 4 —ulaoJ I 4-i-u Lij I^j i 1 

. k _O 4 J Lu 1 —AjjJZt ^Jc | ^J_Aj jUgl I^J3 
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popper, Sir Karl (Raimund) 


. \\\l ,L^-.1L \ • T/V/TA ^ Jj 

^jluifti << n.u'irJ I ^jal^a j i ^x. Laar^V I \ >K11 ^ UJ1 <_flj i «jI \ ft 

^ > ~al | f <LLLiJ I laa all j 11 A i— ft \iij < N *\”\ 0 ^Lc Li ^_vil ^Jx ,J ~v 


.JLJI L 




<aj >.t» JI j*! I I 


* 1*11 ^ U IJ a ~ ■ y I LLijJaII 4 ' A Qj| t^Q I < \.A la ) I 4-ft 1 -uJ-iJ I < i juuLujV I «la-A A ( III a 

<4aJx p laa ^allj « c_iajU «LiLLa1I jLljxa &La-wl Laa l^alaal j^oi CjL-uajAJI f^aaj-a^ail 

i^jLlc LfJ *L, ^aJI <LajLaJ I ^Lc. S 1 aaamil 4 Irt^k^Ll 1 Jj)I »_flJ g'lmi JjI LaJ I ^Jx 

^ajllJlj < lii^afllaallj fdliftJ I Ja-a r Lojix dUjl [ft lUj <<aa_>laa ^a I JaCLo jtaa-oa ( _jAilaa]l Jalj 
.»_L) jJJ ‘ULliJI I Jax <JulaiiLa Lfl Ltifll <aaaj^a jax JJU ^ Jaj^ii I (Jalx^aJ Ij i LI I 

£_aj < tftUU I 4aJka*ajJJ laaai <x La <J 4aJuJa) \ \ V l ^_aLl 1 I Li*a£[ V I Jfrlaia : 4aa£ ^ya 
6^Iax(j £j_a-flll ^.a .1^11 j f^<jj^-iaaJI n t \ A.jj laj 4_u Ij_SlLjujV I j\ a ijaj le JJj 

Cjjalia ^Cj I a V) I k__iI ^In \xi ^Jx < iiJu La. ^ < \ ^ 0 V <LuLaaj lal I ^S-fl j < \ S 1 0 

\^AT — AN la IjlI I ^jaa Laafl 


Prigogine, Ilya 

. r. . r/o/TA ^ (%a, .jS-o-u \ ^ NV/V/Xo ^ Jj 

N ^VV ^ Lx *: 1—i a >^11 (Jaja 6^jaL^. « jJj-L I j t ^lt *^_j i L-a 1 1 

. 4aj l^kJ I l^a a laa jJ I J l^a <CLa A L.al 

f 

t \ \ i X Lx 6 I j^a^ jJ I J j t L$a ^Laaiata ^JlLj < ^L&Ja J a i ^__Aj KiaIj I 

# s t f 

^ Lx 1^ ^ aJaj c L—a \\ 11^ LiajjiU I J—(j x all I^j__iJ-o ^a IJ La i.u I ^I £V ^1—xj 

N MV |xlc ^Luli 4axo L»a CijIjaJI l^aalaajJlj <aa [ 1 1*\ nl5* J, 1 ^ 


_??0 




Phythagoras 




. I JjJI 0 * • ^ lj-=fc. < LujjU I J-J-fl C A ♦ jJj 

IJ I j $-C l~L Lfll I Sj-=kVI 4 1* A'vl <u>l. juG ._i Un I flj-C. <^ju£sLjJ i^Lj-t tfl 

jliil cj^jI ^jLlo c*K<L L^_jI VI VI ^V^-oVI "> IgJuljj oj 

0 X 0 ( jJ jJla <iil Jj t d i i\i a * \ | <Lu^jJ I 4 ^ Jo 1 [ j j^rz Li^J I ^i^ln i Qo A L_uj I j 

:L^_»jLj-o j^LJU 

£jUo cJj l^V <fllAaJl l 3 AC ’ ^ I 

■ I e Hill Lfl-a I .\-\~\i 1 1 1 at <fl.i.iJ<J I jj! —X 
.^-ulL jLaJ^U \x i^l\ Jj I J^-oj r. qJ I <jj — V 


'LT^ 3 lT^ UJ 0 -=^ "i 
. <Ju Jj-U JjAj * Lij I l_jA_^L {j I -IjV ^ LloaJ I ^ 5 y^i I ~ o 

*La-J Lxj JjjjJojj 4 jlf iali-aJ L p (j \ A J-a ljl <jJ_a>Lj < ‘CLiLlf^ ^>-o pJ 

I pJ L*J I JI JjC.jU tlnjJ I ijAA 11 (jC. ^yC. La ^Li-a 1 \ a < l-A jjjJojj 

4_»jJilllj < £_j j-a-U ^jiaAJI ^LsJI ^ji-.»Lu p*Ail »4-JJ u_i« »m pLL jllI^ I ^-a-Jj i a 4u^I I J 

^HaJ I JulUJI pJaJLA jj I Vlal^l J*<V I Lajjj ^jL^ilLI cJll I <JjJ£.LLia1I 

. I <Cia A (mo ^ya jj$ I < LLfij-t-cJ L <_»jjualI ! <CLo^-=J <Laj jla 


Ramanujan, Srinivasa 


j LujILujj^u 


. N^r./1/x^^ naav/nt/^y^ 

t ^g>I^A.i jLt 11 la ifl OI jJLj ^tijVl ij^Jo-t jjL^-o «Gl ft Lu't^n Cj-o-ALi_u J lA ^juqLj 

JT J>^* o Ij—aJLL-a ^ ^ jL-a ^ ‘LL** a j ^^Ult ^ 0 ^yuu ^ J*j >Aj .. I I 



I j jbja Lf Lj_j L Lfr. ilc —1 JL \ l jj I J-i La j_a^ I j£_> ^aJ < ‘Cij^-Llj *\ • ♦ • Jj_a Ij 

t { * f. 

d a r_ Jj 6 Llu-iJ «La->^ i,H 1 />ifl.Jr>j-l 1 J ~a. 1 o^-C I t \ \ • *\ ^_£ LoJJUij < 4. uaL j Cj L^jJr-k 

. «Jlj J-A^ J 

t p ) 

w , ■ >-. t | Jjj < 4. I .1 .U _p^ J I 4 1 lA L ^JI 4 1 » A*vl I 4 fl I ~k l^ 2 i ^_fl «d O-a. 1 | \ ^ \ \ 

* 

L^uljj ^ <J (^^l ^JjLa lO^-Lh*- Lr^y * £-* J-^Lkj ‘ kij-*- 0 

<j_«a LiJ I <AjjJAjj ( Jj La_ij O LJ t jlxa jJ-atJ 4 jJ-^^-l I ^-A-u 4Lic I^j Cj j Ir> J (A-Aj r Jj-uLi 
i“i Lu*o LjJ I 4_zw 1 i-t 1 LaC ^y~^ n Lc 6_j5Li cllAa 1 Jj La JiLfl «Lo Lc jj »4 vj jT. >1 | Cj LJ l~i~il Li 

. jj-uh < i^ill ^i».ft-^ll ^.Vi 1 Jji jjl£ tiLIj l>° 

<Lv ^ lAft il 1 1 j Lcj ij« i l l Li < »i«<^> I \ *\ N V jk. Lc 1 jjli> 61 1 -^11 ujL ii 1 L.t ^ 11 

.<Jj^oj o-° ^ ^ 

Jj II_jAjJ j‘> ^1 l$J J ilA ' V <Lljft iC AjJhUa j-ilu jhi/1 LJ 1 Jj_u 4ASUJ < LlLIc Ij^J^-uu-o ^JJjJ 

Jjl£" j "jLji 


Rabi, Isidor Isaac 

: jj-^i 

. ^AA/N/\ \ Jjjjjjoj <_>aJ.L \A^A/V/Y^ Jj 

L^-j Li^jj o I j jll 4 ti 11 \U (Ail I ^=> I Lkil Ljijuu 1 j ^ Jta-i ^ 1 ^ i L>~ j j 1 1 « I < 

<J^=JJ Li 6 L A-t.ti 1.1 5^-A UsJ I < Cj ll-LJjj-jiJ *L_i_JjJJ I I I_j_fl ^jxt i_cu I ^Jf. L^-i Lu 

s: _ ^ p 

LL^lo d > ... i LI it n t ji»\ I j ~v ."I | j I ■ m a j^jj^ I 1 ^*v | as | d a L» 1 1 ^ i d > ..«i L.LjJ I 

\ \ i 1 ^ 3 * lc l5_i jjill A Lk jjA^a-w d I j I jj-oj < I 4-1 JjAlJ I L)^ -ft 1 O QJ 

o«n LLq 6 J-C ^_fl t \ \ XV ^Lc 1 11 OuL. 6 jJ I ^jJc tj u 1 ~a. j5 

? 

J^*i.l . ■ ■ * . .j-o jj lS[j IJ IJ I jj^Jeaj O Jc Lwj d Laic. 4-C^ a -y. -o J15 1 a ^ U^. 

^jJuj < Li jAJ I LkU <_al*JI <-i j I itr>< iiV I <L_uljii_zJ I <jj 1 Ar djLti/j t Jj—fl La dj^j ^ja ^Jj jJ I 

Jjjj 6 JJ lea. ^Jc 1^-1 Jj-LLijjjiJ I jj-6 ^jLlI I < LfljjoiJ I Cj I j IJI J^=k I Jj^> 6 Jea. Ij dJjjj^u 

J-ll 1 I i I 1 jJ I J->J) ll I ^ ,.> it ( i I j-A ^JJfrl.i.iJ I v2i 1 \ "WjJjA^-J JjJ-l Jj-0 Jj L£ 

« „ e - # 

. 4-ijA) I ^* 1 TtV I 4_d>^=^_> i^~a \ i Lo Li_i^I jj *^y >inl I tL «7i tl I 







Riemann, georg fridrich 


: 0^L> 


. \AV\/V/T. LJLL.L ji^j.LiUu NAn/V'V^i Jj 

ijll 4-flL-«aVLk >l~fc. kl Ij 4 i xijg^ 11 J a jj-fl <JLo£.I J^Li. jj«a j-ulil I £_i_ulj i^-iLll <^ju«aLij 
■ i*> iT<\ iV < k v i u\l I 4 a Lfl klf I ^IlJ I ^jh i u^lJ O JI ^1 fc I • Aal | 4 j it k A fl I at *i I> I 6 jLii| 

4 *dj v izJ I 4.ki k^j-flJ I 4 ^.LjJI 4_o La kjutal A \li s* \ Ijl^fll jjia <4J1 jojIjJ SjILfl 

Sj-LxJll OIj-kJLoJL I <■ a*iLUjI 4-^aL*J I 4-ijin.tl I ^j x lj lu I <6 Ijj-J-^ jJ 1 ^ -*■ \ Ao \ ^kLc. 

^Jh | jj-o 6 J—=* Ij j. jg .J>*i r 6 J-AJti I 6 j k i J. I ^ Li jV I <jjj Cj Li^L*J I L*Jj ^jJ I k_ij LIojJ I 4 j jiajj 

^j-a jk.-^J I ^Jl LflJLa j | 4 ■.. j \ |j 11 ^Jc. 6j j juajj I «lfij 10 1 k »/*> L jl I \ *\ jjjJll f OI j Lj I 

Ui.*illj <JjLa_ij In i u\ ^_i_>JU La J-i-aUj 4 _j JjlflV I <LuuAl(jJ I £j-uIj lilljjj lW-^ 

aj^alI jj-Aj JuBlJU a joJlIa ^j-a 6 JJjLLa »_ijLLajj I a i <i^L^ ^j-a ^jJIj C*Lfl. JrJ 1 JJ X ill 

,jxj LiU I Jj-a Vjj (j 1< t L j Lm I Lii I jfi.j ilrJ I OJ Li I I 

J^LA. ^j_e 4 _ijj 5 lJI ^£jLil ^7 tlH i ii 1 jjii-alJI A m k kUll A a... lot |j ^Ajj-aJiJl ^j-a 

4_k_k j LJI (j-i-i 4-i^Lc. jLh-jl 1. u.aia L (\K a i A i iO LjJ I 4-ijin*il I I ^Jl t tflVka A i a ulnl I jJb IjiaJ I 

i** 1 1 i -s. j 11 i Lt-w t ( p 1 ■ y^ot ( i ai-*^j 1 ^ ta a > i~i LkjiaJ |j <p I >j^*C 1 (j d > ■ .■ tL>I >a 1 jj j <^ 1 |j 

. 4^-<a LjJ I J^LA. «Luj^£LI I 


jJLi i <_> i ii( ^lc. fJ _L V 4—t-u j k A i j *n jJL_flI t jjj_a.1 ^jk_L-uiLj j I I ^itj 

iilljJ ^inC. |j i La 4In fl i jjLjljlja ^jllrk"^ ^5 ^Lj_i ^j| 4_ill^-a| ljji-a La^..U j^aJ ^Lj-i jJfc ^xqj 

Jj^Li (JjioJI Jqjia."^ jj-a klrt-n. jljiaj (jLujij_u OjL -u 4jLj I jj fl Ju ia Liij-ii Lucfllj ^iLo 

.. JqaJ I jJlC 1 ki*»l» jj | 


* p 

|J .-*. hSi ^jjjjLa _l 4 i kin. 4jULajj 1 a k Ur 4 “ I a n 4 La I 

(^j LaJj qIu jj |j i i i Jajl I j-L^aJ I jju Luu V j I jJ-A I ^ye> OJ I uJ I Laj 4 \'t \ InjJ I 4-kj In jJ I ^ya A-i I j!Lfl I 
O l lijj I Cj Llj 1 k*ka l yC. A ~k i j-L i 4-ijLjj |j I 4-ij jlu^J I J_LC 4-a Li j I j < Jq_s I jAJ I ^_*_uj 4-j_i jia_kj 

.^Jl ..^LaJj 4_k_ujjJbj 01 j < (< Afil I Q^L ml< n~k 1.1 ^ 
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Russell, Bertrand (Arthur William) 




. NAVX/o/U^ J, 

^Jl ^oLjJI I <lLo_£. jJb wSjJU La i l -a , t l ‘\ _ 2^..,1 tgj i^fljrna 

y ,Jj^j a jj La, ^ic J ■ ^ J_Sj t (£jS JI Q iL,.~il I 4_,^aj LaLaj I o i tl af. A 1 / 1 A I ... a , u Lz, 

. Uo- f lt v jVI 

i | I ^ ini a > j 

J‘LflJj- 6 <JjLu La j-Aj ' 1 j tr. j ia~ -Lsj-uj I <-ijiti J I <^jlL I j-jIj j J u/a G — \ 

\ ^ i A La jjjji.j La I j-a I <LfljjcL I j \ \ i. • ^jx«^J 1^ ^ i»l I ^jc. 

cj Lu-«a L^J I ‘^jLx «l>L£ 1^ ^ *Ajl I j t cj 1 i L jJ 1 j li I <5 >LjlJI jLa^ij —X 

. 4 1 -fl.U ll I ^jLLI ,j_a J-lU JXC jJ^L^k. (j_a L^JoliaHj-ij I \ Q L u .ja Li^J I jj| lj^j_a ^ ^ • X 

e ( jjh I ^-Lc J V J li-u V I I J^a <j I I J j - i ~v <J-lL=»^_J L L-A j-aV I Jj 1 » *i ij —X 

I j_A jt XBj < I L$ .fl-i Ua>j L^j I \ 1 \n~\ ft Ji I <iil I ^LL^a 4fl ^yo L*J I 

jJiaJ I t \ ^ X V 6 J LL I yiC. <JJ jJ I < 1 alrt \11 <LnJ.fll I ^_fl ui«n^1 I <L»_j][kj 

. N^XX 

\<S >I * * 1 La 1 1 m jaj^j j t \ \ • * j* »*1 4ft 1 tilftl ^y±Zi La t-fl^Lsk 4-1 Lac. I J^_a 

jJ^L_ii»_a < N *\ N X— ^ * (o I jl «v a O^Lj Jl^-I JnfrJh J_»j_iJ I 4_4_iJ_L-^a £_a ^oL-laL^J I J Ls__a^ 

4__a l v a a f \ \ \ X i.ul I 4 4-fc.ui-fl < \ \ \ 1 LkJ I L*J Lj iu-i yX _a j / \ ^ N \ ** a .,. I al | 

Ll IJiLLVmV "<^.Jal)^A e ^JI LjJaAJIj c\ ^ "^LJI il+uM 

jJlLa J lAd | LA^jaCJ 1 N \ *\ ^ J I ^ ~ m a jj Lj-oj ^Li ^J-A J < \ ^X - 6 J Ij-i-uJ I O^k. tl 1 J < \ ^X * 

, I . . jjjLla Ic, ^_=k_i J La] j J J*\ lj ^ U1 1 nl 1^ ^ ill 1 11 ^yL. ^ I ^j*k j Cj L I^JD 

« j - 

ua 1 \a ^ K I fl \ r lj \ -y I | U. 1 4. , c 4 ' , , ■ I 1 . 1 ■ 5 I > *v <(J 

.oLcljlU 
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Sagan, Carl 


: JjlS 


■ N^V'V X - ^ lAh3 'V' ^ 4j 

<U_»ljJI 4 > I J I ^J1 6 1 I jJ I J^-«al AUaJ l ^ ~j a 1 fl LfJ A^laj LJ r^£jj_-al 
£j 1 ili-u jLcj 6 U Lljj_aV I ^ Jjl'i til Jn il "h ^jX. l-oV I LaJ I £ Llj| I Lo-U£. <j_jl- ajV I 

, j I <i%i tifl\ i JjjJ Cj LcIji i.7j j <LjJq Cila.^-6 j_lc. OuJu-U <5LLaJL Ixi I <I 

I Cjj Q J r »l < j IJ l^i I i^jC- Cj L_u I j J iuI ijJjA JjLiujj j lilV^J £-a j IJ I 

<Jc 3 J^ 1 aJ <j_UUO ^JJ=* I[j ^ <_AJ {j Ij I £6-1^1 I ( 3 l 5 ^ ^ ^ (j J i \ y \I <iuiLu 4 —OJ 

o lf |( 

.. ~ li^ jV\o ^1 J-L-aj (j j~w i « (J* LT*®- 

i \ \W • 4ju£jSkll o Li Liu^V I ^ i N \ *_i}LiJI £>«• 

J-A t Ju .A J i N ^W ^_jl—t*uV I *L-£jJI A jJ-J Jjfcl Ju. -Q — jj J—C. <jLSk Jjjlll I J 

. N \ A 0 J L-oj I j r N ^ V ^ ^JjlI 1 < Ij-uj LajjJ 
• Jx>i L .4i A ^Jc. jj l ^il lj ^Li 


Salam, Abdus 


* 

: (<OLJI liC- U*k * ^ p%ui (jjjJjl 


un/\/x^ j, 


SjjL?> u *. 1 " 1 " 1 J , '' * ~ v m . ^ L 

^ ^jfj"^lV I Jr I e 111 J r, if t ~ < 1 J lVi ^Jc. ft ■ H \^V\ jftLc I a «j tail 

■ oJjVl jduallsil > S u nail Jr Ia~.l l. ^>...11 kjljj 

^ Jj^J-al^J jL ^ t \ \ 0 1 qji\ 0 \ Jj-o <xUj "jl\ jLcj ^ Jj_^xal£[ ^yb 6 I ^ If. J ■ 

1 ia,j 1 j i *v J |^ ^^laJJ <_iill I <-i.KI Li <_t jJo-J I LL 3 AU IJI * < ■■ I w '. .r*. | ^3 <0 i-Li^a L J ( J ■ ^ LaJ 

N ^*\ 1 LlUdjL LL-lujIj L>UI <ji i ilr»ll jjJjjJI j^j-xU lj-ij-6 t \ \o V 
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Schrodinger, Erwin 


Uiij! 


ui\/yi l^j ,l^laj \ aav / a /\x jj 








I Cj' 


j IJ O jl I «L» jJa_i ^v-A I —i_4j ^£j 1 j-uai ( ^ jia-i 


\ *\W ^.Ic. Lfi-i j >411 ^Jjjj 6 j->L>. cJ I j-i J ^_iUo_i^aII I £-_0 ^j 

> 4 ( * e 

I I lioli-3 <V~J 1 ..U-J-hJ I O-L-l-C. I I Oj-=^_J! I-L ' -l.u-j ~S.l "■ -Cl ^_fl ^..U | 

* _ . s _ _ * _. 

L^ljaflJ ^iuj < L$J 4 miL-uVI <Jjlxil < xa A Li ."i-v Ij ,<Lu ^J! <jjl » nil IA. i l^j_ifi Q iaaj I 

^jAju c_flja-e»_LJj < 4 - 3 *JJja O. nU I 4 J 5jUI j-«-<aL£. (jLi ^ lx. (_£-i (j^J-ljl 4~a.ifi 

. oljj=w^U (J rTi*s. 1,1 jfi^ >11 ‘Lul^-ai^ olir> ilLl j <JjL*_a <OLaj-a L^jL^ c-_fl.fi I jl.1 

\ \ £ - ^ Lc. O-t < >!■*« \ 0 6 jJL ^jJj J ^_fi jALc-uI 5 JJjlLo oLf^J I ^-fi <J-ij-La Sjlfi JJLjj 

I j] A I X A." J ill \ < la*\) 1 1 Q > J t a 11 Jj | <±fi in | S*6 Ik-kJ I Lo JjljaJt 1 LflJjjQ gj^ 6 jafij I 6 A A ^_flj 

I I iajIj. 1 JI (J L^- a La J X i Qi'x La ^c.jj ^ u Ai^J I e L_J I 4_j Ij al ■ - ■ | 

# # 

.£j-caaj-ol) Uaf j Sj^JaJuj 6 JjLfi l_Ajj^! ,j-c. Jt 

<j L j'l^l oj 1 £j ( <G_lj^LLc k_o Ij^. J J_3tji 1 a xUf. j6j i^c ^fi 1 \ fl jj-laJ I \ a -y L* 6 

/ \ \ 0 1 L^J IJ On LI I 4_i ll^ ^-fi l ^ jsi **kl I ^ifiJJ 4 ~i i ij IjJj i *L > \*..tu V I 

\ A *\ \ LjJ I ^jiaj 4 -u^ \ ^-fi l_Ajj-ufi ^ CjJ 


Spinoza, Benedict 


: (Baruch 4-^1) IJ>1 xlu4 

. UVV/Y/X\ u N-VT Y/N \/Y£ ^ Jj 

< "w J11 jJ OJ ■/ ~W 11 I W (3I J^fi «Laj^l \x II L. J | < c-ij * * 1 1_\ fi 

<Lfi_uuifij 6-Li J~J I 4. n aijJjL I <fi i ulfll I y filoxa il I I 

JjVI <jLji^j JljjVI ^^Lc-ol j ^ l *xi >V Ij <111 ,3-LLi.jJ-La | U^X ^.Ic. »_X~L^J 

f £ f u 9 n 

^ J-C. j * i»l 1 1 » t a L^-a-fl j (el^j^.1 0 N "\*\V j^Lfc ^jJI ^J^LrwVI 

4 \ 1 u\ j 1 J 111 "*k 1 Ij JIjlU <j J LL I <_u La! I j >_jj] I jjfiaj jj L^-i : L^afl O Lcjj-«aj-a <a^lal «L2». Ljj I 

■ u * j I i 


J .?6 



J L_S V I — A If 4 A 4 - 4 J all I —i-Q ^ Ij 'iJ > 4— Ck_i_u I Ja_ ^ jJ I \ j -^.jJ I < uLl£ 

c. A x 1 Lii 4A_Ja La ^_Aj «J j > uij'^ 11 4iL>jla ^.1 f. <nj Ki jl I 4 al, ..at I 4 iC ^ j. \ "LAV" t L_u Ijj LI I 

J ^.1 :dlJj <JL5 La ^j-QJ 4 JLftxl <j;j J-r*. J^^Ti 1 I j_i Ll_o Lqj fl -n j^j|j <j^LLVI 

4.1c. j_j 1 Leu Jj <UJ I Jj_=a.j jjJ I jJjj-AJ l ^i. J.fl jJ LlI I cLlJ I jj L*Li 

<DI j Jttxl I £-a ^ 3 -Lj I L$J V ^C. f^G jxi^a 11 4_i_ij JA_t I ■ j~l^ 11 ^ A^jlajaj 4 ^ 4 AI j 
J I jA V I LLa 4^j Jj till ji 4A LLaj 6 jA ^Jbj . . «G I Jlj I qa Ijjj J^LLa ij5Llu Lia V 

1 Q Qj" * L <J1 I <i^xa ill 1 Til I |J-ij-i (jj.il I JjjA-lI I J 5 _J Li. 4 q t a nX La^£a ^A ^Ajj^ia c-^ i.u5\ 

... I jStJbj) ‘GjJAj V J Ujjatj JaLuj Vj dl I <-lA li (_^-i \j£- I O Lj l^J I j a i.«iV I LjSa 4_dc 

=* 

^A 4-jlaJtJ ) 4. ft I.ii LI I ^_L Ij 1 0^ < 6 j-ljIjj ^JLJI ^A < JLJI < A 141 1 ft 11 ^A jjl^a <J 

L ^ J*vU I jlSLV g 1 Ua ^ O-a ji. ~ I.u 1 6 jLSL| ^jl jl jLJVL 4. aQ »I J I | jJj I \ A jj^ill 

■ Jd>k? c5j^ 43^ > ° b ^ 


Sugawara, Michizan 


(Tenjen ( y^u : oIj-aIIj -U^l) 


. Wr/r/XA^i L^^J^LUL \Ai0fUJj 

.^Lu-aJI < Ll^ Lk 4A i-^a ij k_i J^U 4 JL 1 L 1 fij£. L^ <xuul IaaJ \ j J l^$J I u -0 

f 

Lla 6j£. ^A Jj CjLxla LiJ, I La^L^ \ AA*\ ^Lc ^j-LC-j ^jLLII la^LlI ^jA.J 


(^ahr <jLL 4Jojjj <jLii^J I jjLLlI g Ijjj ^-Al ^t_u-ol jjl ^J| LaJ61 CjI j 

.4joII jxo L_i LfcJ jljj t4_uLLJI I ^A^L 4 In 1111 > dijljj 4A_»iaj ^J| 4 jJL^L i_jA^tj 

l$JL n.j | <a % La O L a j j 11 <n Lc. I J^a 4.1X 1 Jn Cij 1^^ 6 J_c Q* Aj JjJaj 4u Lflj Jjxi 

i4_JLjJI < 1 iti 1 La ^J| O-Loj 4 _i_ILc. 4_a.jJ ^J| b j.,1 x nn dLIjJj <<_aj_LLaJll 4_ajj ^ 1 fl j^uLlll 
. ij \ 11 fl jX^\ ^jL. ^j-ijJrw-aj ^jLLJI t" ^ Lfii^ ^1 <GLl^ 

^■ui u^J I 6 j.i&J »^jlj I j_a 6 A£- 4-oa I La^ ^4-aaj^jJ CjV La"l -v | ^ Lij jx L .jaJjJ X 0 ^A 

^_ujJ| ^A oljlLLxVI SjLfl J^Lv 6 J-a^L L^_j| ^_i_A Jjj i^jLLJI jjLuli 4 iJ~^a (j 

. InaJ I jajLa g Ij-LJ 





Teilhard de chardin Pierre 


: (jUljlii (ji jxu 

. N'Noo/i/N ■ . L-ijij NAAN/a/N ^ Jj 

I *« I« * 4 I . ill lj jJjJI ^ ^'jA <Gu w£_}£- ' " ■ I 1 J 4 - 1 11 ^jC, O^Lij L ^ 1 nl ji .. Cj ..ilia 

£ _ t 

1 m l V 1 ^jLa d^lki 4Jj \. i th^-sl I ^gj-i^-Ina dj Lfl_e 1 1 jlCi Q ‘ 11 1 1 cia^laJ I 4 iaaJJL I L.uaV I 6^A<-u A | 

f * * 

Cj 1 Is ft ~dtl I ^ Ja_L*J ! jjlaaj 6 j l5Lft I ^Ja-X-oj <du Lg_a di^jj 6 | la_C I a-1 -s. Ij 1 ilftf. 4_=k_^_c 

» 3 _ _ . 

^ jj ^jiil L$-» [j ijL^ ^aJ1 iCujj^JI ^LUaj diaLaj^JI 4 » n i\*\ 11 A i-y jjJ I 

* 

, 5jaljL la <Up I . urtll jftj d£Jj i 4a^k,j_^J I dVV JjjluI <ifl lj-i I ^j-a (_£Cfta jat Ij-.W" 

t # 

(J^cj 4a i.i .j IjjJ 4-fl L«oV L» I I Cm Aj cUklj < La^Jj > -v11 J fr i T i. * i l_ja 1 

. J^js^a jja-J i | j Ilk I ^ufl< 4aaa Luj jj < S^j-A UJI Cujj^J Cj 1^ >j-»j V 

^£. i_ft j,11 1^.1 i is\ \ <J La£ i 4a_i.jjjV I <J Q tl^w jV I 4aJ[ LjlI I i_i^_aJ I dc. I »7< 

das Lk da L=k. Ij djiLa* Cj I j 1i nil CjLuj-au^JI ^£. CiLiailjJ 4Jj I (jLaul dx&Si 

d 11 v*^1 1 1 -11 \ i-v 11 d i,.. >1 1 > 

jjLuujVI ^-5 j (^kJI jJLxJI jj-lki Cosmogenesis jJiLa c>*"<Lc ol aK 

.<l«Lk»VI JrJjJ altra-hominisationj L^VI Jj»iJI noogenesisj 

«Gj_a j_*_j j «7i\ (_^kJ I ,jLi_ujV \ jj ^ Is j 4 \ \ t * /V A ^1 j-gjV I SjjiLla :4 H5l ^j-u j^a 

. dLxj I ^ d L la^ |\ JaX a ^jLil N W 0 ^ Lc 


Thomas, Aquinass Saint 




. UVl/r/V^ NXXo j] NXX1 ^ Jj 

^aVj^j-u J (j j j, tlx ij t Jaa 5 -A-j -L 2 k. Cj-* ^aJ l iSLuaAjjJ I Cfia Ua ^ .uj Llaa I ^aj_A V 

4 t^k wnl L JjalA^il jaCj daajJI \ j A dLaalj dL_uljJ Cjjj . 2 k_ca lr>j-ujJ I j ^ jas* 11 

\ X X V/V f \ A ^jaaaja JaJ I 4-aa HI 4.A4 A < da I dlkaJja ISL11 ^ J ill tl I Ka7< 



jj Jj^-ajI 1 jj-i-i jL^. ^Ja fl Jj Cj Ji ~k I La-i <_i_ij_*J I <_i_! LLajJa^-u j V 1 4—l_flj ^_fi Cjji-flJj 

# # 

J] Uj^i jLc. ,\r\A ^ \ To ^ J^-a ^ jj LJ I fl ^ 11 ,^_ft l j -L-s~> 1 Sfc-Aj 1 1_1 j_& V Lj 1 i ti ~i 1. 11 

I JLa I <4 1 I ^ ifi) L jLu-cV I ^_fl J^.V I £_a .JjLaJlj JjLa_iVI O’vLaJ I LlJ jojjL 
.JjJ I Jilfl >1 I *\Q -b. Ijpa ^-fl clijj <A_uJeJ I hi i 1 ^.iji^i 

Jj »*1 I Ofy jj “•> 'l l o±iJ *-Mj o±; £ ■ " >.» JiA 6*- 

oilj i l^ - 0 ^ 1 ■*■*» ^ L$ tjfti »<v i <j^ 111 m ij L-ujj i oii^j j < j 111 ^ i ij 

jjLijJj I—o^-j -U£. I (J l A> y lj jL« «ij I -lie. ^ 1 ft a! I <JjjoJ l tj\ (j\ t <1x1 I I JjJ-xi I 

l_j j] I j_Aj CjV LaSU I ^ua ^ylc 6 Jj-a.j Jjjx. ^Jb <*i j A Lo O -0 oL5l JI LL^I 

. Jj Ja. <_»Li 6 J^V nj V jXJ tj-oj Jj-A Lula V J^olu U null Ij ^ I <j 1 ft i ,/%> jj Lall I 

^J^jla <A_a L^j Q~w il lj (jujjiJ l^-iij-aj J C**> j^ojj-uLjJ LlUajj ^Jl jlfc \ TVT ^Ix, ^flj 

■ 1 u I *010=1 LlujjIa ^ lrn »jV I jLilil ^LftjJlj 


Tolman Richard 


:^U1jj Jjl&lij 


. \ \lh /\/o J Lfj Jjjj .Kj_^u \AAN/T/i J Jj-a 
j+c- elj_>fSJI J ijUJI J-oLa. Jj6 I J 

.<u££ jj_2b, (^jjLlII 

j »wiL^-iV < 11Uj]I < vx a -^.1 \ LalL S“15II <j-LLjJI wijjaJI pliii 

J-juj <<jj.il! <Lu ft! I jjjJsuj < ft 1 a "i 1.1 (Juj aI 1 jj i i“i jjaujj j_fljj_2h, ^jJj-ii Jljj^JJ ^jjjl juii jjjJ> I 

^_oV I <J^Jj—aV I jjA ill oL>V^Jl f^yC. ^Li-a-a ^"JjL ’-! lj! «Tii inn jl j-^JI 

, <JJ jj I <5 LkJ Li JoAli La-Lfl 6 f 

. 6 jILfiJ I <jjj ■»*»! I 4 jL, <N^VA —TV o Lilli I I^jj L^xq <J L-uj j ■ 
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Turing, Alan 


: £-uaVi 


■ £/V v ^ l* atei ‘ ^' VV^ Jj 

<L\ flU tii jJ_J L^j ^a-A Luj 4 I 4_i^la_i I Jj I j Jj i J.n.1 I < Lij 

4. i a r>^ ^jViin i La l^JS 4 \ t *\ I rt i j j i Lo_t_fl ^ ^ i.u Lq I u^. < \ \ 11 Q1 iL i t 

^ In (_£ ji I i A- fl^J I JJj i i a*\ 11 4-ijJa J I 6 J_t LSJI J ■* J i a*\ i4 u Lq^jjV I 4j^jJqj O I » ti i Lxl 

. ^ -*- <n LX I I O LlIajljj I 


< 4_u LAJ I 4_iX LaJ I I p Ljj | (j jll | J Lcj i 1£jj-a Li \ A ^Lc. 6 I \ 9 "i.^N I ^Jc. (J »^a n. 

JjlA ^j^^lLi Liijj_ill ^-iio^J! jJ-ojJll <fi.j An Is j\ 4 A 11 ^aJj 4«LuliVI 6jiuXJ I ilU ^La jjJ <J <jL^j 
Automatic Computing ^_aj_u J\ju, jj &I ^ *"*■ " - ■ ■ * ^ ^oj 4okLJijVI^ * »^ . >->: 11 

pi. 2 k <iii 1 7iiL q ‘Ll-aL^l. Jaaa j-ijX LuLj ^inn| .ACE IjL^H^ij Engine 

LU (£3^ <MADAM ^-■-■■ I 4_dc <■.1 oilln I ^jJI 4^j-Aa^ll ° 1 * l ^ =k ^I 

.lillo) ^JLsJI ^_fl (Sj£lj) 

f # 

J^Li. j^jja 1 ^ "i fl i In ^-I ^j_£j <jl Lfj J /VA-t I 4J^11 I 0 « ■ I Cj Li*-o 1^11 ^L j. A a 

Jajj.JJI ^ *a i ~> am ^il I j[_j-o^JLj 6j i mi"i j^Ai Output ^ILIj 4 i a CiI^XajaJ CjL*_i i i ~i a 

iti tl I j_i5LfiliI <1^UI 6 t^l n> a 4 uKaI ^ jifl 4^—ifljjJI <1 L=J <G_i^LU <J .^n’> LoAIc. L^J^Ij 

L_uL 5! J l_ 2 k_l I I j_A <!ij n. i j i”i a"ij CxJj^ I 4 ln> f. iJILa . Ij .7i f J-a Lt JO V i—%. 

. i ig^oJ I p jJ I Qn. ill 


<J Ln. j^AJ 1 fl lUa l5 J- 1 ^-LxjJ I I ^ (^jJalJ I 4~1 n. i JjV I ^ N ^ 0 X 

<n-ui^ j L jXaj_ij J n\ i a i j-u p Ljjj jj p LlJ Ijj-j-aj 4. tn.11 p LA r V I 

. J^o_aJ I Ij-A ij ^jl 4J j JAj 4_a^LIj 4^^_LA_U_0 _)-XC. ^ LLaj j L.tj.1 i^U 


jJ IjJLjV Ij aLLlII ^jlc. .m.» (^Xll ^ i In 11 ^^LjlII J^a 4joLtr^l k 1 ti«i> j n. 111 *Ci] jJ_uj 

■ ( i ^ K Ij J * * I t... 11 a j Laj 4^ Li: ^Jnr. 4_j | ia~« 1 ^ 4 i.i jj\.n.l I 4 ifij I ^ya 4_ili_jJu ^.LaII) 


340 



Von Neumann, john (Johann) 


IqIajjj Qjfi 

. UoV/X/A^ W.X/W/X 

Ij i^-£JI Lfi-jj-A-fl CjV 1 ^ a 4-a La ot a A 1 i At c <J LI I 

J^lc. ^j ^aj-» Cjj-iI 4-ijlaj '_L 1 —L-^J ij .jj i i X 11 ^JLj <4—iXj—iill ^ l _> i t V Ij 

. o Lj LuolflV I 

<CiLl aJI 4_ijlaj cJjlij 4Ajjla| pC. Q »itlljjJ oL-*-ALjII 6 I jj/iSkjJ I C Jj^l& 

•J* LaJlj UJI j JjV I JlLa i4-i_LjljaJI jljXU 4 * ' j*~ (jl -«X 6jJAa O i ^ iJi Lfr-Ufl <J O^l^J 

, 6 j-aC. JjJj i. l l * J I JAj Jjj ^1 jJbj <2*jjiaVl 6 jjb OjoJu-ij 

um i oUjlji jIah ^ > ■ -^1 | XI I K > 4 1^ 1 A .1 l n | I ^JJJ |_| I \ ^ jjjJ WXX Jt 

* * * 

L-=*^ji ft i | Lift u<j I jjJ LJI LsJ I ^aj 4_j_»LJI oL < **»L jl I ^_s JxjuJ I oI * ■ j qI 

. (<■% ft j\l I CjIIaJI <JL.) CijJaA JjL_u-o (j-o 4 iiioLkll <11 i<if>II 
i j»4jju ^Ll Ij) J i-tl J I O Lfl la > ^Jb *C_L-XJ I I 4_i_u IjJ (J_i L_uj p. A | p® 6 J_^> Ij Cu X 

fi 

t - ^LP-^b ‘(u^AH^?- ; WL&. 

* 

C. LJ I ^ jjJ Lftil_l ( Lip 1 JI l^ldfl X • Oj ia! ft I <J L.-'fc-l \ 0 • 4_J Ij_A (jj-l p® 

<j jkjj <4^Xj_iJI ^LaftiV Ij < LuIjXj-JoJIj ijjJajJJj <(cjI i&JI LjJclj L-uL«|) <UaJI 4 tjlI 

Luo L J Ij <4 11 n "i 1 I < iuiJU^ I Ij << n.\ is-*\ I uLj-aj ti^jljjjil <_ijiajj tJ^LllI <jjiajj t ^ju LuLl I 
<j Jjja.jV I L»j—1 q_J Ij <4—u 1 i r\ I QI 11 si L J I j (<ft^ojll oL.j_ftaJ.lj t ( LSLuLaaiVI) < i ft i JalJ I 

^gji^i.il I 4 .jU'Jl i > q j *. Loj <ol jLiilj iJjIj mil i a La jj j j_«J I J >1 ~k~J Ij <Ergodic 

4 >*s 11 ..^XJI jjlc. * > a I a 11 p® ^Ljjlj i(oLjjiil Xj.^. pulji) ja^JIII J$Li4j ^minimax 
^jjJI jjijJI JL=^ <jLjbLu_® LfL J1 ur\ jVI olj oLj^ojll p® Laj_lc.j <4_l^LjJI 

. 4 >*> ia>j j L > 11 4l i\ai | j jLt i j 
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L&J^» Oskar morgenstern jy\ . ,, jj-q jK^jV L^jLlIl-o N *\ i £ yic. , 

I jV I J ~vJ I 4-ij I J-~y- 2* v^j (_£.H lj ^ J 1 i i ^ I cj^. Li uJ lj I 

\ \ X A Lr. Lp^-aj jii 

c * 

^iii ^ll) I < Li < Va_j Lb^_jjY I d . 11.A a bj iCjIjj^xi -111 f .L^UI ^ Ijilj jl£ 

4.i-x l*i Cj l | j-lj-Ilj ^II 1 jlij 4_a-U-<aj a I «GLxj I I a Ja. Ij ^ fl n O^J ^- c ^- 1 

Ifa-o i jJ <Li IJ iLua-i 1 1 g < i/n » i Jj I I r 4-2 LleJ I > La I Jj^-o 

■ 1^ l A j) **>-1 4j L^dhuft jiJjjij ] -N- 

jS 

^il I j <(sl>LiflJ.ull O 4. i-*-u L-uV I i fr l L*n -^. ^Jc. Ij^^a 6 jlli jj-La. jL 

4 U. ., -A. I A CljLfiJ 4 jLxLb <j^UAl CjjiSk ijiljJj < Li J JJLJ L^Jljj c^-Ju ^-iLl 


Voltaire (Francois - Maie Arouet) 

: (cSJj' lSJ 1 ^ ) jA»* 

. WVA/ o/X * ^ I 4 J \*\M/\ \/X \ ^ Jj 

J-fl.ll I ^jlc. <JjJJflj it jil I <Ii_Aj-a_i j 1A > (£ jl 1jj t \ A l ^-fl <jJ-xijjV I Jai, I ^ J r .C | ^J-O 

4 air I CjVLaJI y~c ^Li Jj 1^11 4—a l a "1 A1j 4 ^ a r.V 1 ._i 1 ^ a jJjj J; 1 -jJtlaJJ ^ j^Ul 

Cuj^-aJ I (^jl ^JjVI 4 —*_lLlj .^jjjJI kjlaaVI 4-A-a.L ^1 4Jlj-*JL <al J>~ a 

4 > > II^I£L11 C)L,l 1 IjJll I y& 4. a 4 jj I ^liAJ Lij^ a «^a J 6j a Lb ^juj J 

6 ( 1 1 j (j I 4 ixk jdjjl j -x 1 141 11 6 t L- 2 X-A I VI 4 4.i j I j-^-J I 4 14*1 i »/a Lfl lj 4 jjJL jJuJ I 4» a ^^Loj 

. WNV I^-=X ^_fl J 4 Til I J Ti-Idi LJ I ^j-y*-u 4jj^.J CuW > <jjjjll 4-»jj^jJI 

4jJ^_j£. «_iflf-'j <4 ii^ulflil 4-1 Lc Lai A I CilaA > Q-x^ 4 1 j^ilrx. > I ^Jl l_A Wt*l pk L. 

Lu Lj Lx*^1 — O 11411 I ^c_ij Li I ^ j_^kxjj O La.Jj-ui I 4 j L^ jfl ’\ (4i I 4 jVL J 1 L_i 

4-LjjJI Cj 1 <■«! 4 ujjik 1 L ^^J-l f 4 xLxulflJ I J_»Lijj]I ^.jla JJLj ^ujjL jj-o jl^iU ^L-lAI 

, < ( n 1 1 q 1 J d > 1 ■ 1 1 > - .J | < L 1 1 |j 

.iflliallj CjL-uIjJ L y\* \j ^-aJ-x! 1 JLxll Qa-jiJ LLal .Ua 1 ^1$ 
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Wenberg, steven 




1 jijjJ_ljlL ^_a j 1 *ti a LL>iU ^.Ic. l ~v nj£jj 

Jcl fl"ill j A i in ilnlli* I O-Ij^j LijJaj ^ fl r I I J_i_c. U j ^ 

4aJjV I ^a-^LaJlII l-fl-ifl ^jLmj I <6 I il 1 /^a La-> J^iA-J I <Lj_.KxIj <Qi i X 4-Al I 

t> <j>i <JjI ^ Lffi jit L-ijl *>» JI 4-a-^—a <LuxLuw WAX ,^^AX 

4 LaJ I A _* « I* 11 L^kiJ I 111 I Cj I—«JjJ—J l) Z°, W , W O l_ a \ j-u-^J I J J—^J 

d a n . -"»t 1 d > | _ i 

A i a If j <jJLoLak ou^alxa aj_c _tla*<j ^ y ■"■' *j» 0»_aL^ ^j-a N^oV ^.Lc aljjj^jJI ( jJc ^t^x=k 
. WAX r L Jj_c 1 idu^'i <JL-a La. d X ^ ft V | 5 I O LV1j Jy-a. Lfj-JJ j-lj La A t 


Wheeler, John Archilbad 

:jL^a uja 

, X • « A ^*Lc L^_i 1 l.ifll jj^Uj (Jjji jj i 4i^ Lx> \ ^ \ \ /VjJj 

* * * * 
jj-a Lc.jj LaS LjJaj 4 jj jJ i 4 _Ll1aJ I jJj-Ul > I Jjj Jjljj 

. I 6 jl-ijiitl I I I iijJaoi lIj J-=J I 

0-aLa*j j$-> jlij £_a jv lx l I A\ La£ <N^TT ^.Lc 6 IjjUSkjJ I ^Jc. Ji^>*v 

... V xro 1 4 I ft j-fl |^jj I I jllrtiTi iV I 4_Jj <L^ Jj-La I <JU ui ^ j 

4jLilflJ I jj^li i N ^ 0 \ — i *\ ^ l^_C I 1 j d"t i ( ^Jb 1 t.i j —fi Lj . jJ I A 1 jg fll I 

• I L^J^i * 

JI ^ a <Ia al ^-o_y-1-5 6 jj 1—=k. <jj_pj I 4-5 L U U A j\ ij-^aV I 4 til i^i^i I 4 *i ■% \ a ^ 

N \ AX Ir. 4 j 1 L*J I 4a \ A ji I a jj LaJ I i I ^ Llj| jJ I j 1 In t,7j\V I 


J4? 



I \ ^yC 6 jJ_aI I ^_£ jr I ^ Jjj U \ -iAl <La LaJ I ^_J J V i < ■ ■ ..jl I ^_fl I 

<Lijiaj ,JLa»A ^J| *u l Ai A I <La.j L&JJLij \ ^V"\ 

; \ ^ ^ A Jj \ \ i7» > 11 ^-ijj j i *\*\ 0 ^_i J—aJ I j I—1_£_>V Ij <—u j LjJ I <_j^ laj :<jLiJj—a 

\ ^AX ^jaJ £-*) ^jaiLiSIJjj ^ill j « N ^ Y \ I JjJ_a j fN'WV (j^w] £a) ^ujLJI j 


Wigner, Eugene Paul 


: J^>J l»*»1 


\^^o/\/^ l^_ij-aL j <Qj-u11 Jjjaj N^• X / \ X / N V jjJ ^a 

£A 1 JtiA \ ^ X V Lc LLs^-laII l _j-J^-l La (J ^ i jJjl I i ^ *\ i^ya I < ^JLl^yuS 

clJjj <Maria Goppert Mayer jjLoLjLo < j5Lj^oV 1j J.H.D. Jensen ^liVl 

.^il^lJI l-ifl-’k LflJ 4 a i , Aj l^-Lu I j < I LijJjjill 6 J-IwUlJ t <G La_A Luma 

<i*-k jj < jla, iLu 4 L>-a La. La 6 _iX. .lift ij < N ^ Y V ^ lc. l*\ \^ya | ( J* ■ -jla! ^ lc. 

\ W\ 6J£.Laj ^lia. \^YA jJus Jj^ILij-ajj^j OuaLa-j < wALjJ i La_i^_JlU j Lj_uI^ Lb^aj 

j.ia i I tl^ 6 ^ L$ e ^ fll I J-1 a il I ^j_0_sLa |j I \ \ LIia ^i aJL. a ^ J I—i_a j^Jo 

LaljJ-Tk C.I M I t ^jJ[ jAJAaJ I ^_yC> 1 lS^~\ A 1 <_lj_la_J ^-ir. 1 Ja_C. Lo£ l ^-lj j JjA (J-flV I j-uA Ll*J I i^Jj» 11 >1 

■ <-»j jJ I O^Lc. Ul I e lj_i ^js 

^j-a_jjLJ I i i IJri'vl I c I j ^j-Ic >*> t7i n I Ca I ^ja I 

cLu ^jj t . 7 i j cLiul jt j_ij| ^iJlj (olaJjj ^ _iK i IjJ ^^aj-oVI ^,-jjji] (^jll 

.^jj L Jc.Li_o ,Jji ^a SjtLJLI ^LllLj <1 l\aJI 


o L<-u LSlx-iV Ij o^j La_J I jj \ \ *\ i 4 % \ > i iJ L 1 ^ *i fl^Lr.j pi * *i > 11 o LS^Lc : < > ~ ^ 


. \W 
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dw 

L_a JjLoIij < \ A V * ^Lc. ^Jul OujLu Li_iJj_Ll I ^uJ 6 ljL>ji J I ^j-L. Li^-^ 51 -^ 

ijjIjiLaj i J_jV j-ujij i J_Jjlj <(J-uu Lij_LJj i£j_ij_j_aLi :CjL a-aL^j 6 JJjCLo 4.-iAJjli| 

# 

(<nn -~kj f 4_Jj J *0_fl Ij ' ^ I 4 > ft If- Cj 1 alVi a i Cj Lj a A f Loj Jam Lai t jj J~il > <j-iil I 4_Jil II j 
<4. m juj^a \ 0 {ja j_liV 4jjl ;^"v ■ -.V | < a t^il I ^jC. ^L jJk fl i L_J lj*i i-u Ij lijj-aI J^-a Ji_i (^j-^-1 
. < j a La 11 <a ii^-vl L i Qi-VTi L^ua^ t JJb Iscaj jjJj ji I j-aj Sj IJ j L jul^ oj 

4 ilai| 1 lx jlj i Jl ( uU4 41 VI ^ijlI 4 a i iUII 4 ft 4itlflll j 1 i mI 4iiioj LJL=k Ja du 

. Maquarie jJjiLa <jloUj 

5 j j LJ I Ci^L^J. Ij < 4_» jj jl I k Q-ki^J I j t <Ajaj_J I Jj I jj=J I t jAa J ^ialla 4 _uJj (Ji^Iu i^lij 
<I i *vjlj‘X J |j p U 11 4 m 1 a" *»k V I j 4_i.i.u l i,i..iil I jJaJ I O 4 » a If oV L.-v a 4 >Lj J J^j j 5 J r 
.World Economic Forum ^LaJI ^jL^aliVI (_£Jj-ilI jj-fl QjjiAf. ^L iAfl 
[ A »j i fllIj til Ul ^|j ^ —Jj J Lu tiI oLa—aLJI a t ClaJL olj-o-jj—o 6 J f ^Lfll* 

^j-ijLic. I Jr Jjj ^jJ I j <4_ijl 6j_ijVI oLcj^ajilj 4 -JL^aJ! 4_Sljjl J a i?h Lai < Cj Li^o Ljj I j 
I JJb 4jJ Y • (j** jjiV C.i a^jj Lkjj_a Y • J^a jji | Cii 1 1 I j < L_A <la li 4-a.i L A i 6 Jj^jL I 4 »~i*C 
Jjjj 1 iJ\\ I ^ jj Ij * L)-°j ^1 * flji Jjl J a -kj (_£ j] I JOA.VI <-il>a ^Jl SjLiVI jJikJj 

. <Loja LrJ I S^jlLI ^jljiaj ^aIb jS (jli (Astrobiology <ikl I jl <jjjiiI >»11 <Jj^ 

G J ~i a j oLiia. Li jl «. t i , a jjjJ j-ft-iilJ Ij 4_C I jV I jjjjLjoo JjjJa ^ L <J 

ikU^i Ciflfl.~k, Ij <BBC _11 ^_fl oa_ij| 4a »a t £ 0 I L^_i_fl 4al-vl l 4 \ a If. oLfl.Lw 41 * u I i.u 

uj Lii) I <J La j 4 i i «<i) j] Ij 4-L L^J I j LjV I 4_i jJo-j Jj^. u Lii I UI I QJj *>- *j i Ltsj^la 
(£j i 11 4.1*1 i uVI j < ^JjV I 6 LA ili a :Jj— a <CjLcj <<r>j-a CjLftl^JI cJaau L ai i \ alall 

■ <Jl«JlVl ^ya 

6jj-fi jJh 4 J I 6 jLliV I ■_■ ^ “ La_a lu L jAj Li_A Lj-iaa i_iJUaj 4 > a If jjl j -S. 6 JuJU jLi 

4-UI dLj-il jj-u ^ jl I 4.1 Lii) ^-aiaJI ^LaJI Li ^j£. \ ^^Y ^Lc jLj uji^ 4j»_al-k. Sjjla-j 
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O Vj LaJ I 4 —JjJ "l ^-Aj * ^ 5 ^-^ I ^ jJLJ I ^jC. ^jj_jJ_i- 4 ij it'jj Lrw.i j Lfl lc. J 

^ ^Lol Jf \ i a ‘la \ i .1 IJ <.j^\i\ ^J» ^_Ljj] J ft -^j >_> J Lfl j-uaVI <0 ^GJ IJ .JLaJLI ^-fi <Uc. I AjV I 

V. • Jj-Uw ^ 

. >__i jSLl ‘Li^Ji, I 4-i 3 La r^l L> 1^. i ^~kC. ^ Lc o^u! 4 In « m i V I &j_A £_i_aj^J Lq_ij 

d i a L«1 I JJbL*_lJj O l lKI I 6^)1 J I J L^—o 5 ^-UlJLo q1j^i% • x AAiH5^ I ' djL-aj — 4-1^ dilj V _5_J^ 

:^Jj Lo L^ljL^I J>-a -l*-i ^Gl! I j| jjVl I J_=w JjAxJI ^LtAi ( Lfl_i ^^u-ij-uJ I j 

^Jc. J-C. Ljul» Lo-a jj'V lj < ^L_i_fl J (Jii Laj LL^-ci flJ -Iruin-k a ^,^aj ,^-ft j^-^G ~ ^ 

. I ^ j.jj > *n^l> 1 IJ-A jj-fl La JAJ O IJ-^. I 

^Jcaj-u 6j 1. J ?i i.u I {_ya ^GGa O iGjGj-fl 4 aj Jj I 01 \ \\ X \ xaJ I v fli^Tia ^_fl £-a J-a^j — X 

jl , ~ , I , A aj ^ ^ $Ja JL^-a ^_fl OjjGI _LftJ 8 < a j_A LLJI j_uG > tain ^iijj “ ft iif (J^v »7i i t _^u^Lc 

. i^Jj Luj In i nj I J Ojj^ 

Cnjiil a I I o jSl1\ I jJI ^_ya gG^_A 4-llc. I U 4 -j Lij-a In mi I £x-aj jl <JL^ ^Jj J-i-ojj —V 
<fLa ^Jj ^GJI ^jj-alll j_A^ 6 jlj^. £t j\\ J IX i OdUiilL ^_A Laj|j 

j-uTg — » o i ->.<nI jjGJI 5j-ALL aJI ^_Aj (William Uuruh a jjj-j 1 — Jjj Lc jju 

■ 0 1 i’ui 11 u 1 1 i^LtAua J^a dU Jj 6jjj-i jjjG _i td l_La. |j 

Jl til jj J-ull I Lxxl I OJ | lie I U 1 ^1 a jJhLtJI I I IA > I a V-ft Ml 1^1 —1 

s ( 

jj-fl I uVLa-« jJ» LaJ^^I Jl^ ^iia <7ill ^Jl <J <lnfl i l_jI j 1 llu ^jIjJI 

oVL^-a j-a L 4 If.ljj 

Tim Bunch ^jIuj ^ju a j-l-sIj a <£j L^JL La i_GGI L^jI cjI uha ml I ■ ° < ^ —o 

. 4 > XI I 4_l£. Infill 5JUJI ^.i.u Lt u-fljju La 

• a I J^loI I i » ^a ill i*l »et L‘u | j j i ^ j 1 J | jjL d rt ^ a d a «a^w 1 QiT. K I \W f L,i r l 

LJL, UjjjJIj ju^iJ olljl ii-kxJl ^ ^ N^AN jxLt ^ -V 

. p I JJjluI I <2 LUI <lxAata 

sZjj JGd I jG jl I y jj- 6 ^ ^ Lo_»j a L=J I (j I ^ jG_fl I q( xx3JL a it" 11 <_j I J-a —A 

-LXjj < 1 a (| \ a ^ I Cj aJ 4 _LLa pi nj-a <Jn jut I^j L^_i <—ft J-i jj |j'^< 11 jV I 

S« c 

(Jay Melosh ^jJ-L-a 4 _ftjj_a_i L*_tx(j_a j-aV I q I IJ-A ^_fl dKi.u~>l I j>a oljlui 

, d I a 1 1 I j j jjJ I c - 1 * lc *a dl j «a a , - -s., | J 1 . ,.n jl | I 
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„ui ^ 


l-ijj-ui < 11 1 Jj£> ^jj^i% ^JJ>4 

. 4.ii^ fl jJ 1 ^Jo-flL.-^-a — 6L J_J l^-o ^_yA 

s « « 

Li-tkj Ijj t \ \ *\ \ jj lii {J^C. 4jL-a U. <Jaj_utJ Ij I ^yij 1 j-u J L^, 

a _ _ 

i ^ I J_=». J i ~~w ^_i jJLLj N °\ VT La 6^Jb HI I OLqL a. Jj_o 4 Q ... lo fl t_ 1 1 jV I I i.4i il ^ L_ 

. ^ jllaa ^ir. j_ij£L»^ \ ^Ao ^Lc. -iSlil ^JlxJI .Ifrxll 

\ °\AX j^Lc. ^jJjV I <AaJeJ I ^a Ij fjl *.J I ^L_uj ^^Ic. J-^La. 

LU Ij t 6 1—LaJ I | I (JlLa J L^JL I O Laa*jj 6 J-C, <Jj < 4, >~v Ij_j ^.IxL \ ^1*J L (Jji-JLo 

< ^uHjj J J t fllj : J 4 ^ i ft -al1 ^ \ i .«> j ,J_L I J Jjj : J i fl TfoLij llh^j 4-11 CT^ * ^ ^ J ^JLaJ I 

CaJ I j La \ >!<; 6 J-C I <iLoV L Ij-A 4 A 11 ^ajiJI 1 j I J n~> j 4 jl»jV Ij 

«- lLH Cou jl jlj£rVI J-i-fl 

. 4 |j L$J I ^jLU *-flljJl <a.Uj t 4-laIsJ 1 4 A 11 AjJjj-aa L La_i I till Jj 
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: j9 hb-ui 


^LuJI 4il! JoC- (J-4Ajll ■UC' . J 

: <jlil^4 jxfcj (J-4 

4-Lx^JIJ <-»Ij_aJI [«uljJI jjJI jljJ 3 ^^ ^ a & f * >1 .>->11 

j I jj 4. a "'I 4_i_*jIJJ r^-a^L-j-uV I jj* ill ^jC. ui^ IL^Lu [vjLilit 4—oLjlJI 4 jj_i-a1 I 

.[^jjjjL-aJI jlj] J>xujll <JjJ <~>X>*- <Aiia. 

.^Jj ....[jjJ^xl! ■ »1"<11 jljj <2/ *1* I £LJjIaII <£_IjIaJI pJc. ^Jl J~k^t I 


: AjIa^JJ fAl Q4 

^j| £^1] ^JjJJlLL j ■ ] Cu I jJ jJ JL^ 6jl 4 A^ll 4 4 _Lo^j 

.[yliill j-a^J. 1] tJjji ^aJ j j^.‘» jfli JLoc.V J*Ktl J^kiiill 
4 a i^Jlj I ^JLaJI c_uL^vVI 4 ]U.jjI £jC. 4l^j_x-o u*l^ 4luiiui 

.£]( ,..[<^jlll JcS\ ^JUI] <AlLi*ll ^0 ^ i^LJI ^1 [^L£l] ioLJI 

. 4»UjjJ I o Lxa L^J I ( ^AjLJ ^A £t_)j Lilt f J 1 t j.y | JaC — 

•j^j*** — 
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<dlf <>» 


ijj j$£)I >i ^ UM 


ai*(JJ| dlluiUI ^ 
lAJuc cuul=u 01 <=iJ»oJ| J 9 L=t 
jj <=^» c£J 9 U| oJLpL J^|h> JIM* 

j| cajl£> 9 ?<tU| c£j| c^Alij cc£sju Jf> 
cJjluiaI cfiJj ^Loj jjji^i c£i 

(pajoj c£aJ| <olcJ| 09 l 9 jLlIcIj idjliki (J Lo cSJ| 

<qJLJ| j 9 9 c£j| Jiii| ||it 9 ilHuU jlS Lo jl£>(j ‘ 

|qj q 3 Hift Iq^j rt urn 1 cCtofZlJ QCJ dl=lLJ| 

a«>-»'■« 09 J 3 C i|9|S IfC t£sJJ| S-iIiiiqH Jin 

<tJld| >A|9i=> *~.*7~7 ‘ j»1—»|9 [(jjalL dJbla. 

c|jUI j£> J=>|ciuu liA 9A 9 
dJ jJtoLio 9I IAj JjIs jxiLo 

rll A j£) |J o -1 mi I j rfftQ^ w 

la r ^ Q lo j£uxu 9 

ojAL 9 


2|fi coif) cSfCJ j| c£|lall cili£j| cjL^iao c£sic dlnlc ojJbj dN 9 9 

> 1 m I j isLuaJI cfis 9 9 ulc9b9ol| qac| U CAJ90II 

(ll^ifij cd^nS pj filn rpi^i 9 



qJjJiJJ r ^ r S ■»■ 1 1^09 

diil^UI 9 djdpcl| ojLIaiiUI (p Limit n-jini c£jLqJ| j| dS9 

QjJ^Ajjliyj cQslJ gSjjuJMU 9A 9 




